


PREFACE

Growth of population and of production and marketing agricultural products
in the 1l Western States is of concern to farmers, marketing firms, and government
agencies. Because of the impact of this growth on individuals and industries en~
gaged in producing and marketing farm products, projections were made of the
quantities of food produced, processed, marketed, and consumed in the Western
Region for selected years to 1985. It is believed that such projections are useful
in long~term planning.

This is one of three recent reports in the U.S. Department of Agriculture ap~
praising the long-term outlook for producing, processing, and marketing agricul-
tural commodities in the 11 Western States. The other two publications are: Long-
Term Production Prospects for Western Agriculture, Adon Poli, U.S. Department
of Agriculture, Agricultural Economic Report No. 33, 1963; and Marketing Western
Fruits and Vegetables, Long-Term Outlook, Dale G. Stallings, U.S. Department
of Agriculture, Economic Research Service Report No. 77, 1963,

Since this report was completed, the Bureau of the Census has published new
alternative series of projected State populations. These projections take into account
data on interstate migration from the 1960 Census and changes in State populations
since 1960, Projected populations in the series considered most suitable for pro-
jecting regional data, Series II--B, are higher for California than those used in this
report. However, new projected populations for Washington and Oregon are lower
than those used. For the Mountain States, the new projections differ only slightly
from earlier projections. New population projections are shown in footnote 1to
appendix table 3, page 45.

This study was under the general direction of Williamm H., Waldorf formerly of the
Economic Research Service (ERS). Special acknowledgement is made to Donald
Jackson formerly of the ERS for discerning discussions and suggestions and critical
review of the manuscripte Discussion of various parts of the study with Byron E,
Taylor, Vernon McMinimy, and Gaylord Gardner, allofthe Economic Research Service,
were helpful.
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SUMMARY AND CONCLUSIONS

The rapid growth of population, income, and agricultural production in the West-
tern Region raises questions about future changes in the production, processing, and
marketing of farm food products in the Region. Shifts in consumption from fresh
fruits and vegetables and relatively unprocessed foods to processed foods and from
starchy foods to meat products and processed fruits and vegetables affect, to some
extent, the quantities of these foods produced within the Region, Such shifts also
affect the quantities of food shipped into and out of the Region and the kinds of proc-
essing and distribution services required,

With the rapid growth in population which is expected to continue to 1985, it
might be thought that production would be diverted more and more to supplying
consumption within the Region, For several commodities, this will occur. However,
the Western Region has an advantage in the production of those groups of commodities
which need a relatively mild climate, irrigation, or a combination of such factors.
The result is that substantial net surpluses of fresh and processed fruits and vege-
tables, nuts, and beet sugar are shipped to rather distant markets outside the Regiomns
For these commodities, the total net surplus of production over consumption is
expected to increase from 20 billion pounds (retail weight) in 1960-61 to 35 billion
pounds in 1985, Fresh and processed potatoes show the largest projected surplus
in 1985 at 15 billion pounds, and processed fruits and vegetables the next largest
surplus of 9 billion pounds.

The principal net production deficits for the Western Region are in meat, poultry,
dairy, and flour products. The total net deficit for these commodities is expected to
increase from about 4 billion pounds in 1960-61 to 8 billion pounds in 1985. The
deficit for the meat and poultry products group is much larger in terms of value
than that for dairy or flour products.

For the other groups of commodities, production and consumption are about
in balance. The perishable and bulky characteristics of fluid milk and bakery prod=-
ucts cause them to be produced relatively near the point of consumption. For some
of the other product groups, such as eggs,the production and consumption are about in
balance due to various factors which affect the comparative advantage of the Region
in producing and marketing them,

Productivity of labor in food processing has increased rather steadily over
long periods of time; it is assumed that such productivity will continue to increase
at the rate of 2 to 4 percent, depending upon the industry, to 1985,

On the basis of the projected labor productivity increase for each industry,
employment is projected to increase in only two major industry groups. They are
processed fruits and vegetables with an increase of 17 percent and bakery products
with an increase of 35 percent, between 1954 and 1985. Small decreases in employ~
ment of 5 percent for meat packing and 4 percent for flour and rice milling and
somewhat larger decreases of 18 percent for dairy products and 16 percent for beet
sugar are projected from 1954 to 1985,

Increases in average hourly earnings between 1947-58 in food processing ranged
from about' 55 percent in processed fruits and vegetables to 90 percent in dairy
products., Earnings during that period increased somewhat faster than productivity
in each of the groups of food industries except beet sugar. Thus, labor cost per
unit of product increased in each of the industries except beet sugar where there was
a decline.



The trend toward fewer and larger plants continued at a fast pace in the West
between 1947-58., Size of plants increased in each of the industry groups. Average
plant size in the group of industries processing fruits and vegetables increased
almost 100 percent--the largest gain of any group.

Total deflated wholesale sales of groceries and farm products in the Western
Region are projected to increase about 180 percent from 1954 to 1985. With projected
increases in deflated sales per employee, employment is projected to increase 60
percent in the same period,

Earnings of employees in establishments wholesaling groceries and farm prod-
ucts increased about 50 percent from 1948 to 1958, Increases in labor productivity
were large enough that unit labor costs decreased by about 5 percent over the same
period of time. The number of wholesale establishments handling groceries and
farm products increased 15 percent, and deflated sales per establishment increased
40 percent during this period.

Retailing of foods in terms of deflated value of sales has increased somewhat
faster than changes in population in the Western Region. From 1954 to 1985, sales
are projected to increase 155 percemt for food stores and 182 percent for eating
places compared with a projected population increase of 118 percent. Labor produc=-
tivity in food retailing is difficult to determine because of changes in the services
performed, such as the shift to self service. With projected increases in produc~
tivity, employment is projected to increase 59 percent in food stores and 144 percent
in eating places from 1954 to 1985.

Earnings of employees in retail food establishments increased 35 percent in foad
stores and 27 percent in eating places from 1948 to 1958. Unit labor costs increased
34 percent in food stores and 22 percent in eating places in the same period of time.
The increase in unit labor costs in food stores and eating places reflects the rather
small increases in labor productivity.

The number of food stores in the Western Region decreased 19 percent while
the deflated sales per store increased 88 percent from 1948 to 1958. The number of
eating palaces increased 26 percent, while deflated sales per establishment in-
creased 26 percent over the same period.

Based on the projections of this study, it is likely that the Western Region will
tend to specialize more in the production, processing, and marketing of fresh and
processed fruits, vegetables, nuts, and beet sugar, andto ship in more dairy products,
meat, poultry, and flour products. Production as a percentage of consumption within
the Western Region will increase only slightly for the former group of commodities
and either decline slowly or remain about the same for the latter commodities.
However, small changes in the ratio of production to consumption in the Region
result in large changes in the quantities shipped in or out, because of the growth
and size of the market in the Western Region.

Despite rather substantial increases in foods produced, processed, and mar-
keted in and from the Region, employment in food processing industries will increase
only slightly by 1985, Rather large increases in employment are projected for
wholesale firms and retail food stores, with the largest increase of all projected
for eating places.
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LONG~-RUN PROJECTIONS OF FOOD PROCESSING AND MARKETING IN THE WEST

By Dale G. Stallings, Agricultural Economist
Marketing Economics Division
Economic Research Service l_/

INTRODUCTION

Food processing and marketing in the Western Region are large, fast-growing
industries. E/ In 1958, the value of shipments by food processing industries amounted
to about $7.7 billion, Sales by wholesale food establishments amounted to about
$1L.7 billion and by retail food stores and eating places about $10.2 billion.

Growth in food processing and marketing has also been rapid. From 1947 to
1958, the volume of food processing services increased about 65 percent. Volume
of wholesaling increased about 65 percent and retailing, almost 55 percent during
this period. (14 and l5_) .:5_/

Several factors affect the quantities of food products produced and marketed
from the Western Region., Costs of production and transportation, growth of popula-
tion and consumer income, type and quality of product, and seasonality of production
are important. For example, high transportation costs may limit the marketing of
nonspecialty products from the West unless offset by lower production costs or a
higher quality product. Producers of specialty products, or those with off-season
production, face less competitions from other areas, and transportation costs are
less important.

For locally produced commodities which are consumed only within the Region
long distances from outside sources of supply protect the producers within the
Region, They can sell their product for approximately the cost of production in
competing regions plus the cost of transportation from those regions.

Higher wage costs in the Western Region may be a problem for the producer,
processor, and marketer. Unless these higher costs are compensated for by higher
productivity, they may affect the Region’s ability to compete for markets. On the
other hand, rapid growth in population in the West might result in less specialized
production and more production of food commodities consumed withinthe Region.
Such a shift would affect the kinds of marketing services required. Projection of
quantities of commodities produced and consumed within the Region should indicate
whether or not production and marketing will be directed more toward consumption
within or outside the Region and the production and marketing problems that will
predominate.

Another factor is the importance of irrigation in the West. Projections of
future food needs and the production within the Region provide a means of gaging

1/ Dr. Stallings has resigned and is now on the staff of the California State Poly=
technic College.

2/ The Western Region corresponds to the Bureau of the Census geographical
classification. It includes the 3 States in the Pacific Division and the 8 States in
the Mountain Division. The Pacific Division has been further divided into Cali~
fornia and Washington-Oregon in most sections of this study.

_Ii/ Numbers in parentheses refer to items listed in the Bibliography, p. 35.



future irrigation and land needs. However, future productive capabilities and how
they might be achieved were not specifically considered in this study. i/

Purpose of Study

A major objective was to study the changes in processing, wholesaling, and
retailing of agricultural food products in the Western Region and to project changes
that might occur under specified conditions by 1985.

Another objective was to project the quantities of each type of food produced
and consumed within each area of the Region and the consequent inshipments and
outshipments, These quantities were then used to project employment in processing,
wholesaling, and retailing, Projected changes in quantities also serve as indicators
of changes in marketing facilities required.

A third objective was to examine some of the changes in costs of processing and
marketing food products. Since the Western Region ships large quantities of some
commodities outside the Region, changes in costs of processing and marketing would
tend to affect the quantities shipped.

Scope of Study and Sources of Data

Projections of quantities of agricultural products produced and consumed in
each State in the Western Region were limited to farm food products. Coverage
includes as completely as possible the farm foods in the Census of Manufactures
and fresh fruits and vegetables, fresh eggs, and nuts. .The foods covered in the
estimates of consumption are the same as those in the Household Food Consumption

Survey, 1955 (13).

For food processing, data on value of shipments, value added, employment,
payroll, and other items were obtained from the 1947, 1954, and 1958 Censuses of
Manufactures. From these data, calculations were made to derive changes in labor
productivity and in unit labor and processing costs. Projections of employment
were based on estimated increases in labor productivity and projected changes in
quantities of foods processed.

Sales, employment, payroll, and other data for wholesaling and retailing were
obtained from the 1948, 1954, and 1958 Censuses of Business. Food and nonfood farm
products are covered in wholesaling, since it was not possible to isolate data for food
products only., Projections of employment were based on estimated increases in pro-
ductivity and projected increases in deflated wholesale and retail sales,

Data on quantities of food processed were obtained or derived from production
of manufactured products, slaughter statistics, and other production data of the U.S.
Department of Agriculture and canned pack statistics from the Western Canner and
Packer. Data on quantities of foods marketed fresh or unprocessed were obtained
from publications of the U.S. Department of Agriculture. All data on production
and consumption were converted to pounds of food at the retail distribution level.

Projections of consumption and production were based on annual data for the
base period 1947-6l, Sales and employment in food wholesaling and retailing were
projected on the basis of Census data for 1948, 1954, and 1958.

4/ Adon Poli (l1) analyzed prospective changes in land use, yields, and crop pro-
duction possibilifies to 1975, Production possibilities were not compared with the
production projections of this study because there was not enough time to complete the
research,
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METHODS AND ASSUMPTIONS

Methods 5/

Per capita food consumption figures for the 11 Western States were estimated
from equations relating per capita consumption to per capita income and trends in
consumption. é/ Total consumption was obtained by multiplying per capita consump-~
tion 'by population estimates. To obtain projected consumption, projections of per
capita income and population also were made, _7_/

Since it was not possible to consider the various factors affectinginterregional
competition for each commodity or commodity group, simplifying assumptions were
necessary in projecting production. It was assumed that the ratio of production to
consumption within an area would reflect demand-=related to growth in population
and income--as well as costs of production and other factors affecting comparative
advantage in production, In addition, the production-consumption ratio is more
stable than the production figures. Production-consumption ratios were calculated
for each commodity on which production data were available for each of the 11 States
in the Western Region. These production-consumption ratios were projected and then
applied to the previously projected consumption to give projected production., As a
check on the consistency and reasonableness of projected production, the change in
the West’s share of production from 1957-58 to 1980 was estimated for the commod-~
ities covered.

Assumptions

Assumptions as to population growth for all the 1l Western States are based
on U.S. Bureau of the Census population projections (16). The projections assume
that fertility rates remain at the 1955-57 level (appendix table 3).

Per capita income growth for each State in the Western Region was assumed
to be related to growth in United States per capita gross national product. To pro=
ject State per capita incomes, therelationship of State per capita income to United
States per capita gross national product in the years 1946-61 was used along with
projected gross national product. Projections of gross national product were made
by Rex F. Daly, §/

Population is the principal factor affecting total food consumption. In projecting
per capita food consumption three assumptions are made. The first is that the
average per capita income level and trends in tastes are the principal determinants
of the per capita consumption of most food items. Secondly, it is assumed that

5/ See Appendix A for a more detailed discussion of the methods used.

The consumption-income relations for food were developed by William H,
Waldorf formerly of ERS, from Household Food Consumption Survey (13), and
discussions with U.S. Department of Agriculture commodity specialists, Trends
in consumption are based on U.S. consumption data from: Rex F, Daly, Agricul-
ture in the Years Ahead. A talk presented at the Southern Agricultural Workers
Conference, 1964, See Appendix B.

_Z/ See Appendix A for a discussion of the methods of projecting the per capita
incomes and population,

8/ For an analysis and appraisal of long-run projections and a comparision of
several recent economic projections, see Rex F, Daly (3).

-3 -



per capita consumption at the increased average levels of projected income will
correspond to consumption at the same average levels of income in 1955, (This
was the year for which income-consumption relations were available.) Thirdly, the
income elasticities were assumed to be constant to facilitate the calculations of
food consumption, _2/

Changes in relative prices are important in shifts in both production and con-
sumption of agricultural commodities, Frequently, changes in prices are caused
by new technological developments which lower the cost of production, Changes in
tastes shift the demand curves and thus tend to raise or lower the price of food
products; but these changes are likely to occur more slowly over a longer period
of time, While some shifts in relative prices will occur over time, it is not possible
to project them, Therefore, it is assumed that relative prices among commodities
and among regions will remain the same,

Substitution of capital for labor, technological developments, economies of
scale, and increased investment in human capital affect labor productivity. These
determinants could not be accurately measured or predicted. Consequently, past
trends in labor productivity are assumed to continue at the same rate per year.

PRODUCTION AND CONSUMPTION OF FARM. FOOD PRODUCTS

Relative Importance of the Food Processing Industries

In 1958, the value added by industries processing domestic farm food products
in the West amounted to over $2.2 billion, This was about 17 percent of the U.S.
total.

The more important food processing industry groups in the Western Region in
terms of value added in 1958 were processed fruits and vegetables, about $600
million; dairy products, about $420 million; bakery products, about $396 million;
and meat products, about $287 million (table 1). The more important industries
within the groups in 1958 were canned fruits and vegetables, $410 million; fluid milk,
$345 million; bread and related products, about $335 million; and meat packing,
about $195 million. 10/

California with 57,2 percent of the population of the Region in 1958 accounted
for 64,7 percent of the value added in food processing. Washington-Oregon had
17.5 percent of the population and 17.6 percent of the value added, and the Mountain
States, 25.3 percent of the population and 17.7 percent of the value added.

9/ The result of this is that the same absohite increase in income at any level
of income will affect consumption by the same amount. This allows the use of
average levels of projected income and avoids the need for dealing with the distribu-
tion of projected income among the population.

Although income elasticities can be expected to change somewhat as incomes
increase, the effect on consumption projections is probably minor except for a few
commodities, Beef consumption was adjusted in the projected years to allow for
some decrease in the income elasticity as average incomes increase.

10/ Bread and related products incluies bread,. cakes, and other ‘‘perishable”’
baKkery products, '
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Table 1.--Food processing industries: Value added in each food group in California, Washington-Oregon, Mountain
States, and Western Region, 1954 and 1958 1/

California f Washington-Oregon f Mountain States f Western Region
Industry - : - : - : :
195k P 19582/ 1 195k ;1 1958 2/ 1 195k 1958 2/ 195k 1958 2/
© 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
© dollars dollars dollars dollars dollars dollars dollars dollars
Meat and poultry products .. 131,536 157,318 39,828 51,360 49,384 76,72k 220,748 287,212
Dairy products «.eeeeeeseoes P 169,748 245,576 62,340 81, Tk6 70, k22 9k, 395 30k, 902 418,832
P d fruit a
T CEOLAD1ES rerenrernenens © 33,78 460,180  Bh,2k7  116,27s  1h2ek  22,6M4 133,257 599,107
Grain mill products 3/ vee..t 20,868 57,792 21,809 24,738 19,433 25,327 87,842 119,809
Bakery products ......... ...f 166,154 245,976 51,587 76,017 50,076 73,748 267,817 395, 7kl
Beet SUZAT eevvecoranennrans ' 25,500 L/ L/ L/ L/ L/ 75,280 101, 747
Confectionery products ...... 31,149 35,959 L/ L/ L/ L/ 35,494 ko, kT2
Miscellaneous food prep- :
arations 5/ «..cceeieinenn * 116,12k 168,983 12,926 21,129 9,922 15,089 138,972 211,899
Other ..... e .5 71,802 101,649  1k,507 29,648 48,165 9k,078 52,315 101,540

Total value added 6/ ..... 1,067,757 1,473,442 287,24k 400,912 261,626  L02,005 1,616,627 2,276,359

E/ For some food groups, the total value added for the 3 arees does not equal that for the Western Region because
of incomplete data.

2/ Adjusted value added.

§/ Excludes prepared animal feeds. Data on cereal preparations and flour mixes are available only for the Western
Region.

L/ Data not available.

2/ Tncludes data for the following 4-digit industries: Cottonseed oil mills, macaroni and spaghetti, and food prep-
arations not elsewhere classified.

é/ Total food and kindred productssexcluding canned &nd cured seafoods, fresh or frozen packaged seafood, prepared
animal feeds, beverages, manufactured ice, and grease and tallow.



The location of food processing industries is determined by many factors. In~
dustries may be classified into two broad categories, market oriented or raw-
materials oriented, depending on whether or not the location of markets or the
location of raw materials is a more important determinant. 11/ For each industry,
several factors are responsible for determining which classification it more nearly
fitse Various costs of processing and transportation of raw materials and finished
products as well as perishability and quality of product affect the orientation of the
industry.

In industries that are market oriented it is advantageous to produce and proc=
ess the raw material relatively near the source of consumption., Fluid milk and
bread are examples of products that are in market-oriented industries, The quantity
of these products processed in a region is closely related to the population, 12/
Market-oriented farm products are usually perishable or low in value relative to
transportation costs.

Most of the other food manufacturing industries are either raw~-materials
oriented or a combination of market and raw-materials oriented. The processed
fruit and vegetable industry is a good example of a raw~-materials oriented industry.
An important requirement for this industry is an abundant supply of uniformly high
quality fruits and vegetables. Since fresh fruits and vegetables deteriorate rapidly
after harvest, they are usually processed near the source of production. The products
are generally culled and trimmed and lose weight in processing, which also favors
location near areas of production,

The location of some food processing industries is affected considerably both
by the location of markets and the location of raw materials. Thus, the location of
meat packing is probably more raw-materials oriented and has moved closer to
areas of production, where the combined costs of assembling and processing live~
stock are lower., The production of meat animals is widely scattered in some areas,
however, and processing plants may locate at some concentration point which also
is a market area. The growth of population in the West has been important in the
growth of meat packing in the Western Region, although it primarily depends on the
production of meat animals within the Region.

Among the industries that are more raw-materials oriented, the importance
of fruit and vegetable processing stands out in Californija. In 1958, fruit and vegetable
canning alone accounted for 22.4 percent of total value added by food processing in
the State. In Washington-Oregon, fruit and vegetable canning with 16.6 percent of
total value added, meat packing with 10,1 percent, and fruit and vegetable freezing
with 10,1 percent are important industries that are more raw-materials than market
oriented. In the Mountain States, meat packing is the important industry oriented
towards raw materials, contributing 16,1 percent of value added.

Meat packing has increased in relative importance in the Mountain States and in
Washington~Oregon in the postwar years, while in California fruit and vegetable
processing has shown good gains,

11/ See Fuchs (8) for a discussion ofthis rather broad classification of markets with
respect to all types of manufacturing, Among other things, he analyzed the effect
of wage rates and labor intensity on the location of industry.

13/ In fact, in projecting the production of these commodities for the Western
Region, it is assumed that production equals projected consumption,
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Production and Consumption 1__3_/

An important consideration to the western producer, processor, and distributor
of food commodities isthe growthin quantity produced or handled. Indexes of projected
quantities consumed and produced and the surplus or deficit for each of the broad
groups of commodities are given in table 2., The first six groups are processed
commodities and correspond to the classification of food industries in the Census
of Manufactures. 1:45/

In 1960-61, consumption exceeded production in the Western Region mainly
in the meat and poultry, dairy, eggs, and flour and rice products groups. Consump-
tion and production of bakery products were about in balance. Production exceeded
consumption for fresh and processed fruits and vegetables, sugar and nuts.

Deficits in the Western Region in 1960-61 amounted to about 1.3 billion pounds
of meat and poultry in retail weights, 2.1 billion pounds of whole milk equivalent
(fat~solids basis), and 0.5 billion pounds of flour and rice products. 1_5_/

Projections to 1985 indicate a deficit of about 3.6 billion pounds of meat and
poultry, 3.1 billion pounds of dairy products, and 1.2 billion pounds of flour and rice
products, 1é/ The deficits in 1960-61 amounted to 26 percent of consumption for
meat and poultry, 1l percent for dairy products, and 10 percent for flour and rice.
The projected deficits in 1985 are 32 percent for meat and poultry, 11 percent for dairy
products, and 15 percent for flour and rice.

The largest deficits in meat and poultry, 37 percent; dairy products, 18 percent;
and flour and rice, 50 percent, occur in California, The deficits projected to 1985
amount to 54 percent, 18 percent, and 53 percent for these products, respectively.
A surplus of rice exists in California, but it is more than offset by the deficit in
flour.

In Washington~-Oregon, the deficits in meat and poultry amounted to 28 percent
and dairy products 1 percent in 1960~61, The projected deficits in 1985 are 25 percent
for meat and poultry and 1 percent for dairy products. A surplus of 109 percent is
shown for flour and rice. 11/ A surplus of 91 percent is projected for this group
in 19850

In the Mountain States there is a small surplus of meat and poultry, 6 percent;
and flour and rice, 3 percent; and a small deficit of dairy products, 2 percent, in
1960-61, Projections to 1985 show a 22-percent surplus of meat production,a 4-percent
surplus of flour and rice, and a 3=percent deficit of dairy products.

13/ Production and consumption figures are converted to retail weight equivalents,
Production of a processed product is equal to the quantity processed. Thus, meat
production refers to the quantity slaughtered rather than farm livestock production.

14/ The food processing industries shown in table 2 correspond to 3-digit Census
industries. For instance, dairy products is a 3-digit Census industry composed of
the following 4=~-digit industries: Creamery butter, natural cheese, concentrated
milk, ice cream and frozen dairy products, special dairy products and fluid milk,

12/ These deficits are for product groups. For example, the Western Region
has a surplus of rice and a deficit for flour products and for the total group of
products.

16/ Any comparison in pounds of these product groups should consider the higher
value per pound of the meat and poultry products.

11/ All of this surplus is in flour and flour products; no rice is produced in the
area.



Table 2.--Food products:

Production, consumption, production-consumption ratio, and surplus or de-

ficit, California, Washington-Oregon, Mountain States, and Western Region, 194T7-48, 1954-55,
1960-61 and projections by 5-year intervals, 1965-85 1/

California

Washington-Oregon

: Surplus; (195k-55=100)

Industry and (1954-55=100) : Prod.- : Prod.- : Surplus
year :Consump~: Produc-: cons. or :Consump-: Produc-: cons. or
tion tion : ratio : deficit: tion tion : ratio : deficit
Mil. Mil.
Pct. Pect. Pct. 1bs. Pct. Pect. Pct. lbs.
Meat and poultry:
WUT-48 ...l Th 68 66 -603 83 8l T2 -172
1954=55 1 iiiiiiiiiiat 100 100 T2 =58k 100 100 T2 -213
1960-61 vvvrnvnnnnnaat 130 113 63 -1,172 114 114 T2 -239
1965 tiiieirinannnaast 146 119 59 -1,467 128 126 71 -280
B (0 TP 172 134 56 -1,846 147 148 72 -312
1975 teiiinienennnaat 204 150 53 -2,347 168 171 73 -34h
19080 vviiiiiiiiienaaat 243 168 50 -2,978 192 198 Th =379
1985 tuiiiit it 289 186 L6 3,785 220 230 75 -k12
Dairy products: g/ :
19LT7-48 ... il 82 83 83 -1,252 91 97 106 162
1954255 Lot t 100 100 82 -1,594 100 100 99 -3k
1960-61 vvvernrnrnnnnst 118 117 82 -1,958 104 105 99 -20
1965 vvvernnnnnnananat 125 123 81 -2,157 112 110 98 -84
1970 weveevnennnennsnst 135 134 81 -2,282 122 121 98 -81
1975 tieneerasannanast 149 147 82 -2,L456 130 129 98 =75
1980 vivvrinnnnnnnanast 164 163 82 -2,637 139 138 98 =70
1985 ittt 180 180 82 -2,851 150 149 99 -56
Processed fruits and
vegetables: 3/ :
WLT-48 L. : e 80 288 2,358 85 T2 179 418
195L-55 . oiiiiniiinalt 100 100 269 2,836 100 100 211 688
1960-61 vivvrnnnenennst 128 128 268 3,623 113 132 248 1,034
1965 tiivrnrnnannnenanst 145 139 258 3,858 127 153 254 1,217
1970 vevieeienveananaat 169 159 253 L, 34k 145 179 £60 1,440
1975 viieennrnraannnast 199 183 24T 4,931 164 207 267 1,698
1980 viviiiinniniinnen ;235 212 243 5,636 185 240 273 1,988
1985 tiiiiiiriieeeaat 277 245 237 6,410 209 278 281 2,347
Flour and rice:
1OUT-U8 ...l 9 72 51 -863 87 120 294 1,24k
195L-55 . .iiiiiiilt 100 100 56 -983 100 100 213 835
1960-61 vuveernnannaat 122 110 50 -1,358 108 106 209 866
1965 viiiiiennndeanaant 132 118 50 -1,468 118 115 208 943
1970 vevnnvenenneenenat 145 127 kg -1,651 130 125 20k 1,003
1975 vovevunnnnnenansst 154 11 51 -1,687 143 134 200 1,055
21980 vivrerinnianianest 183 156 48 -2,136 157 145 196 1,120
1985 ...... ceeveeeneeet 206 17h b7 -2,427 173 155 191 1,165
Bakery products: 4 :
194748 ....... T{.....r Th Th 100 0 84 8L 100 0
1954-55 t..iiiinianeaat 100 100 100 0 100 100 100 0
196061 viveveneaneaaat 127 127 100 0 111 111 100 0
1965 (iuuen PP S 215 § 1 100 0 125 125 100 0
1970 vevnennnns cereedt 161 161 100 0 12 12 100 0
1975 eeenns Ceeeneeenaat 187 187 100 0 160 160 100 0
1980 tiviiianrnenenoaat 217 217 100 0 180 180 100 o}
1985 iiiiiiiiienannent 252 252 100 0 203 203 100 0



Table 2.--Food products: Production, consumption, production-consumption ratio, and surplus or de-
ficit, California, Washington-Oregon, Mountain States, and Western Region, 1947-48, 1954-55,
1960-61 and projections by S5-year intervals, 1965-85 ;/--Continued

Mountain States Western Region

Industry and <~ (1954-55-100) : Prod.- : Surplus: (1954-55=100) : Prod.- : Surplus
year :Consump-: Produc-: cons. : or :Consump-: Produc-: cons. : or
tion : tion : ratio : deficit: tion : tion : ratio : deficit
Mil. Mil.
Pect. Pet. Pct. 1lbs. Pet. Pct. Pct. 1bs.

Meat and poultry:

1OUT-48 e .7 67 8k -118 76 71 72 -892
195L-55 i . 100 100 o7 -33 100 100 78 -930
1960-61 +evvrrrnnnenns . 126 139 106 4 126 121 Th 1,337
1965 iiieiiiir s .1 155 106 80 1h2 131 2 -1,666
1970 veveeeveeeennnnnn . 165 189 110 162 166 152 71 -1,995
1975 veeenineennnns . 194 229 11k 260 195 176 70 -2,L431
1980 viviiieneaas . 228 276 117 377 230 20k 69 -2,980
1985 tiiiieeaaanees . 268 338 122 563 272 237 68  -3,63k4
Dairy products: g/ :
1947-48 ... . 8L 88 108 305 8k 87 9k -784
195455 .t ;100 100 104 167 100 100 91  -1,k60
1960-61 tvvvivvnenieaa: 117 110 98 -115 116 113 89 -2,093
1965 v iiiiiiinas . 12k 117 98 _128 120 118 88 -2,369
1970 viiiieiiieennanes . 135 127 97 -155 133 129 89 -2,519
1075 tivivinennn veeee: 149 140 97 -179 145 141 89 -2,711
1980 tiiiiriiinaanans . 164 154 97 -217 159 155 89 2,925

1985 .iieiiennieneeaes 181 170 97 _oll 175 171 89 -3,150

Processed fruits and
vegetables: 3/

19L7-L8 L T .15 95 51 -198 77 8 20 2
1954-55 ... . 100 100 L1 -319 100 130 202 3’gg§
1960-61 +eeeennnn, . 128 289 92 =56 125 13k 202 k601
1965 tiviriieiiienas . 1k 312 88 -90 141 149 218 4,985
1970 wvveeernnnannens . 168 381 93 -68 163 172 217 5,716
1975 tvieieeneenannns . 198 L66 95 -37 191 200 216 6,592
1980 viviiiiiiiiie . 232 570 100 3 223 232 21k 7,627
1985 i . 255 703 113 174 258 271 216 8,931
Flour and rice: : 8
WOLT-U8 .o, : 2 107 158 482 81
195L-55 ...l . 100 100 121 212 100 igé igg 823
1960-61 viviviiinnnnn. . 119 102 103 39 119 106 90 -453
1965 tvvivinriieinnnn . 127 112 107 87 128 115 91 -437
1970 veveenenrnrannnns . 139 123 107 99 141 125 90 -5kg
1975 tieeiinaiaenans . 155 135 106 91 152 137 91 -540
1980 viiiiiiiiiiiaeas . 172 149 105 83 175 150 87 -933
1985 tuiiiinieiaiaaas . 191 16k 10k 69 196 164 85  -1,193
Bakery products: 4/ :
1947-48 L.l 9 79 100 0
1954-55 ..iiiiiinnnn, . 100 100 100 0 133 133 igg 8
196061 vivvrnnnanaaa.: 124 124 100 0 123 123 100 0
1965 ¢viiiinninnnnn . 137 137 100 0 137 137 100 0
1970 tvevereeeenenenns . 156 156 100 0 156 156 100 0
1975 vevernnnnnenneana: 179 179 100 0 180 180 100 0
1980 tvervrnienneannns . 206 206 100 0 208 208 100 0
1985 ..iiiiiiiieaeaey 237 237 100 0 239 239 100 0
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Table 2.--Food products: Production, consumption, production-consumption ratio, and surplus or de-
ficit, California, Washington-Oregon, Mountain States, and Western Region, 1947-48, 1954-55,
1960-61 and projections by 5-year intervals, 1965-85 1/--Continued

: California : Washington-Oregon
Industry and . (1954-55=100) : Prod.- : Surplus: (195L-55=100) : Prod.- : Surplus
year :Consump-: Produc-: cons. : or :Consump-: Produc-: cons. : or
tion : tion : ratio : deficit: tion : tion : ratio : deficit
Mil. Mil.
Pet. Pct. Pct. lbs. Pct. Pct. Pct. 1bs.
Beet sugar: 5/ :
947-48 ...l : T 70 89 -194 85 65 66 -119
1954-55 ... ..iiiiiiilt 100 100 89 -143 100 100 86 -57
1960-61 tiviiinunanans H 125 106 5 -386 110 110 85 -53
1965 tiiiieininnanaaaat 136 119 78 -375 122 124 88 -62
1970 teivnennennnennast 151 133 78 -418 136 143 91 -53
1975 tieiiiiiinneennes : 173 152 78 -L76 152 165 ok -38
1980 viviiiiiiiiinnaat 196 173 78 -543 169 190 97 o0
1985 tiiiiiiiiiiiea P22k 197 78 -518 188 220 101 5
Eggs: :
19LT7-48 .. ..iiiillat 8L 55 54 -255 89 79 o -50
1954-55 . ...iiiiiaa, 100 100 83 -115 100 100 8l -35
1960-61 veveivrnnnneaat 116 136 97 -23 102 114 93 -15
1965 v iiiiniienneeenaat 120 14k 100 0 107 124 97 -7
1970 tivvvvnennnnnnnaat 126 153 100 0 113 133 99 -2
19T5 ivevrenneennnseat 136 164 100 0 119 141 100 0
1980 ciiiiiiiiiieeaa 146 177 100 0 125 148 100 0
1985 tiviiiiieinnineest 157 190 100 0 131 156 100 0
Fresh vegetables and
tomatoes: :
1947-48 ...l : 7 76 31k 2,328 85 85 86 =64
1954-55 ..iiiiieenalt 100 100 319 3,098 100 100 86 -76
196061 tovvviennnn.aa i 125 111 283 3,234 110 108 8L -96
1965 +iiviiiieieineat 137 121 283 3,535 122 116 81 -123
1970 wevunnnneneenaaat 154 131 273 3,759 137 128 80 -145
1975 tveeenennnennans T176 144 262 4,021 153 141 79 -173
1980 tievivnrnrannnnns t201 159 253 4 330 171 155 78 -20k4
1985 tiiiiiiiiienaas T 230 172 239 L, 523 191 170 76 -24Y
Potatoes, fresh and
processed: :
O4T7-48 ..ol 6 98 237 1,335 8k 8l 323 T4
1954-55 ... .iiiiinienn ¢ 100 100 184 1,081 100 100 325 923
1960-61 +ovvevneennsnnt 126 120 175 1,221 111 128 375 1,257
1965 viviiinnnneenees s 100 127 167 1,202 124 142 372 1,390
1970 vivvveennonnnnans t 160 140 161 1,257 140 166 38k 1,641
1975 vivveevenenneneast 185 156 155 1,298 158 194 399 1,941
1980 viviiirvinnnaaaast 215 17k 149 1,353 178 225 411 2,271
1985 ..iiiiiiiiieasa i 250 192 141 1,322 200 264 yo 2,694
Fresh citrus fruit: :
194748 .. ...t 89 136 529 2,963 101 0 0 -242
1954-55 ... .. 0ee...f 100 100 345 1,904 100 0 0 -2Lko
1960-61 vvvveevneensa..t 110 85 265 1,412 98 0 0 -234
1965 viiiiieernnenaa.nt 111 91 282 1,571 98 0 0 -234
1970 tvvvevvnenennnses T 113 92 273 1,520 99 0 0 -237
1975 tevervnenenonanast 117 89 262 1,470 98 0 0 -236
1980 tivvriiineienennn 1121 88 252 1,430 98 0 0 -236
1985 ..iiiiiiienina.r 125 87 239 1,350 98 0 0 -236
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Table 2.--Food products:

Production, consumption, production-consumption ratio, and surplus or de-

ficit, California, Washington-Oregon, Mountain States, and Western Region, 1947-48, 1954-55,
1960-61 and projections by 5-year intervals, 1965-85 l/--Continued

Mountain States

Western Region

: Surplus:

Industry and (195L-55=100) : Prod.- (1954-55=100) : Prod.- : Surplus
year :Consump-: Produc-: cons. or :Consump-: Produc-: cons. or
tion tion : ratio : deficit: tion tion : ratio : deficit
Mil. Mil.
Pct. Pct. Pct. lbs. Pct. Pct. Pct. 1bs.
Beet sugar: 5/
19L7-48 ... 80 110 347 1,112 9 89 145 798
1954-55 . iiiiiiiiinaens 100 100 251 854 100 100 129 654
196061 trernrnrnannens 122 131 270 1,168 121 119 127 719
1965 ittt 131 142 272 1,278 132 131 129 8Ll
1970 weveveenaianannns k7 164 281 1,501 L7 150 131 1,030
1975 vvvveeennannannos 165 192 292 1,789 167 173 13k 1,275
1980 vivvviiiniiineeens 186 223 390 2,112 189 200 137 1,547
1985 tiiiiiieinaanaan.: 210 262 313 2,530 214 232 140 1,917
Eggs:
LWOLT-L8 L. 86 106 82 -Ls5 85 70 65 -350
1954%-55 ...iiiiieeaae.: 100 100 66 -99 100 100 79 -2k
1960-61 vuvvvvvnnnnaa.s 113 91 53 -156 113 122 85 -193
1965 tiviienrinnnnneees 116 9L 54 -159 117 130 88 -166
1970 vevevvnernsnneenss 123 95 52 -173 123 137 88 -175
1975 vvvvenvnnnonneese: 130 99 50 -192 131 146 88 -192
1980 . iveviinnenenaes 139 102 o] -210 140 155 87 -210
1985 .iiiiinieeneesea. s 148 104 L7 -232 150 165 87 -232
Fresh vegetables and
tomatoes:
1WOUT-U8 L. 80 126 269 876 79 86 252 3,142
195455 ...ieiienaana.s 100 100 170 456 100 100 234 3,477
1960-61 vivvrennnnanas: 122 142 199 779 121 116 224 3,917
1965 tiviernnnnenananss 132 155 200 855 133 127 22k L, 267
1970 vevevnvnenonenasss 148 169 194 907 149 138 217 4,522
1975 vvvevveenneenaesa: 168 187 190 97T 169 152 210 4,825
1980 . iiiiiiuiieeneee.s 190 208 186 1,06k 192 168 204 5,191
1985 tiiiiiiiinieaeea.s 215 227 180 1,118 218 182 195 5,396
Potatoes, fresh and
processed:
OLT7-48 L. 79 87 739 2,782 8 90 379 4,891
1954-55 .. ..eviiiee..r 100 100 668 3,130 100 100 329 5,134
1960-61 .ovvvnrnnenans: 123 155 838 5,015 123 139 372 7,493
1965 i iiiiiiiernnaiens 135 171 847 5,561 136 152 367 8,154
1970 vevveeeeeasansens: 154 201 874 6,548 155 175 372 9,446
1975 eeeveenncnneeaseaas 1T6 238 906 7,809 178 20k 377 11,048
1980 +ivvinrneenannases 201 232 934 9,256 205 237 380 12,880
1985 tiiievecnirinnenes 231 336 972 11,113 236 277 385 15,129
Fresh citrus fruit:
194T7-48 L.l 93 95 50 -149 92 13k 309 2,571
1954-55 ... .ieeieaa; 100 100 L9 -166 100 100 212 1,498
1960-61 .vvvevianenes.: 108 139 62 -131 108 88 173 1,047
1965 +iieiiininnaaaaa. 108 120 Sh -159 108 92 182 1,177
1970 vevveeeneeeneeaeeas 110 119 52 -169 110 91 176 1,115
1975 vevvvernennnenness 113 117 50 -181 113 90 170 1,053
1980 vevverniinnnnenae: 116 115 48 -192 116 90 165 1,002
1985 t.iiiiiiiiiene...: 118 112 L6 -206 119 88 157 908
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Table 2.--Food products: Production, consumption, production-consumption ratio, and surplus or de-
ficit, California, Washington-Oregon, Mountain States, and Western Region, 1947-48, 1954-55,
1960-61 and projections by 5-year intervals, 1965-85 1/--Continued

: California : Washington-Oregon
Industry and . (1954-55=100) : Prod.- : Surplus: (1954-55=100) : Prod.- : Surplus
year :Consump-: Produc-: cons. : or :Consump-: Produc-: cons. : or
tion : tion : ratio : deficit: tion : tion : ratio : deficit
Mil. Mil.
Pct. Pect. Pct. 1bs. Pct. Pect. Pct. 1bs.
Fresh noneitrus fruit: .
1947-L8 ..ol .. 84 95 279 1,665 o4 126 539 1,459
195455 ...iviivenen... 100 100 2u7 1,628 100 100 399 1,063
196061 tivrerrrrnann.. 116 105 224 1,588 102 78 313 768
1965 cvvueinnnn e . 119 109 226 1,658 106 85 321 834
1970 vvvvnnnn. Cerieees L126 111 218 1,643 111 87 310 832
1975 veveeenonnonnnens D135 11k 209 1,626 116 87 298 816
1980 v ivieinenneananns Too1hs 118 201 1,622 121 87 287 80k
1985 tiriiiinieinnan .. 155 120 191 1,559 126 86 272 771
Nuts (dried, shelled
basis): :
1947-48 ...l ..l T2 87 53k 67 8L 97 173 5
195455 ..., ... 100 100 L4o 73 100 100 150 L
1960-61 tvuinirnnnnn o1 118 393 83 115 ok 123 2
1965 .nn.n e P15k 140 ) 100 134 112 125 3
1970 tevnnenennenannns ‘185 168 400 120 155 129 125 3
195 teveennnrnnannnns to2oh 204 400 145 178 148 125 n
1980 viviiiaaaas fooan 246 400 176 20k 170 125 N
1985 iviiiiiiieae ¢ 328 298 400 213 234 195 125 5
Mountain States : Western Region
Fresh noncitrus fruit:
1O4T-U8 ......iii.l..t 88 100 176 317 87 105 305 3,440
1954-55 oiiiiaiaenn 100 100 15g 261 100 100 25 2,952
1960-61 vuverneennnns . 113 T1 9 -11 112 92 20 2,345
1965 tviniinnnn e T 116 78 105 26 116 98 212 2,519
1970 vvvevinennonnanns to122 80 101 7 122 99 205 2,482
1975 vevnevnesnnnennns T 130 81 97 -18 130 101 196 2,425
1980 tiviiiinnannn ool 137 83 9k -L2 139 10k 189 2,38k
1985 it : 146 83 89 -79 148 105 179 2,251
Nuts (dried, shelled
basis): .
19UT-48 i, 54 0 0 -5 70 83 352 68
1954-55 ..... Ceeeeeas . 100 0 0 -9 100 100 280 69
1960-61 vvvrverrnennen . 98 0 0 -8 120 115 267 7
1965 vevinnnnnns e L 114 0 0 -10 141 138 275 92
1970 ..... eerienaan .. 138 0 0 -11 168 165 275 111
1975 evvvnnnnasnaeene, 167 0 0 -14 202 198 275 134
1980 ...... Ceeeeeieee.. 204 0 0 -18 oh2 238 276 162
1985 t.iiiiiiiiieneens . 248 0 0 -21 290 287 277 196

l/ All data based on pounds of food in retail weights except as indicated. Production is fac-
tory production for the first six food groups and farm production in retail weights for the re-
maining food groups.

2/ Data for dairy products based on whole milk equivalents.

3/ The only breakdown of factory production of processed fruits and vegetables available by
area is California, Northwest and other West. Consequently, for this industry production and
consumption in Idaho and Montana are included in the data for Washington-Oregon

&/ Indexes for bakery products are based on estimates of expenditures (in 1954 dollars) for
these foods.

2/ Consumption includes beet and cane sugar; production includes beet sugar only.
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Because of the nature of the bakery products group and the lack of production
data, it was assumed that production equaled consumption. This balance for both
the postwar and projected years was assumed for each area in the Western Region
(table 2),

The production-consumption balance for eggs in the Western Region shows a
decreasing deficit in production since 1947. The deficit was 15 percent of consumption
in 1960-61 and is projected to be about 13 percent in 1985,

In California and Washington-Oregon, the deficit has declined since 1947. Pro-
duction and consumption are expected to come into balance during the projected
years. (Poultry specialists indicate that California has had a small surplus of egg
production in recent years.) In the Mountain States, the deficit in egg production
increased from 18 percent of consumption in 1947-48 to 47 percent in 1960-61, For
the projected years the deficit is expected to be about 50 percent of consumption,

It is significant that the food commodities in which the Western Region has a
considerable surplus of production, except for beet sugar, are in the fruit, vegetable,
and nut groups (table 2). The climate inthe Western Region is favorable to the
production of large surpluses of these commodities. Since large quantities of water
are required in the production of sugarbeets, extensive irrigation has favéored their
increased production.

Differences will occur in the production and consumption patterns within the
Region. Production of processed fruits and vegetables is larger in California than
in the rest of the_  Region. Despite its projected increase in surplus production
for 1985, production as a percentage of consumption is expected to decline from 268
percent in 1960-61 to 237 percent in 1985. The Pacific Northwest States, which
include Idaho and Montana for this particular group of industries, are expected to
produce larger surpluses of processed fruits and vegetables by 1985, although the
projected surplus is much smaller than that in California. Production will increase
faster than consumption, rising from 248 percent of consumption in 1960-61 to 281
percent in 1985, The remaining Mountain States showed a small deficit in production
of processed fruits and vegetables in 1947-61, but a small surplus is projected by
1985,

California is also a heavy producer of fresh vegetables, including tomatoes, with
the surplus projected to increaseto1985. However, production is projected to increase
at a slower rate than consumption, Thus, the production-consumption ratio will
decrease from 283 percent of consumption in 1960-61 to 239 percent of consumption in
1985, Washington-Oregon consumes more fresh vegetables and tomatoes than it
produces. Consumption is expected to increase faster than production, reducing the
production-consumption ratio from 84 percent in 1960-61 to 76 percent in 1985, The
Mountain States produce more fresh vegetables and tomatoes than they consume., The
surplus is expected to increase to 1985,

California produces a surplus of fresh citrus fruits. Although the production
surplus is projected to change little from 1960-61, the production-consumption ratio
will decline from 265 percent of consumption to 239 percent in 1985, Washington-
Oregon produces no citrus and the deficit is projected to remain about the same. In
the Mountain States, only Arizona produces fresh citrus, Consumption exceeds
production in the Mountain States and the deficit is expected to increase to 1985,

California is a large producer of fresh noncitrus fruits with a surplus of L6
billion pounds in 1960-6l. Projections indicate that production will increase but
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that the surplus will change very little from 1960-61 to 1985, The production of fresh
noncitrus fruits projected for Washington~-Oregon by the method used for this study
is about 13 percent smaller than that in 1954-55, but about 12 percent larger than
production in 1960-61 (table 2). However, data obtained from a census of fruit trees
in Washington indicate that production in that State, at least, may well exceed the
production projected in this study. Hence, the projected surplus of about 0.8 billion
pounds for Washington-Oregon may be too small, In the Mountain States, production
and consumption was about in balance in 1960-61, but a small deficit is projected by
1985.

The Western Region produces a large surplus of potatoes==~about 7.5 billion
pounds in 1960-6l. Production amounted to 372 percent of consumption in 1960-61
and is projected to increase to 385 percent of consumption in 1985, The Mountain
States produced about two-thirds of the surplus of potatoes in the Western Region
in 1960-6l, Production there was about 840 percent of consumption in 1960-61 and is
projected to about 970 percent in 1985. The remaining third of the surplus was about
evenly divided between California and Washington, The surplus production in Cali-
fornia is projected to increase about 8 percent by 1985. In Washington-Oregonthe
surplus is projected to more than double by 1985,

The Western Region is a large producer of nuts, California produces a large
surplus, with production equal to about 400 percent of consumption in 1960-61. Wash-
ington-Oregon produces a smaller surplus, with production equal to about 125 percent
of consumption in 1960-61. No commercial production of nuts takes placeinthe
Mountain States, except for some pecan production in New Mexico,

The Western Region also produces more than enough beet sugar to satisfy total
sugar consumption with production equal to 127 percent of consumption in 1960-61,
Production in California and Washington=Oregon is less than consumption, and the
deficit in California will be somewhat larger in 1985, Production of beet sugar in
Washington-Oregon is projected to increase faster than consumption, resulting in a
small surplus production in 1985. Production of beet sugar in the Mountain States
was 270 percent of consumption in 1960=61 and is projected to increase to 313 percent
of consumption by 1985,

From the foregoing, production-consumption balances for the various commodities
are seen to vary among the different areas in the Western Region. Because of the
importance of California, principally in consumption, but also in production, surpluses
and deficits in production of food products for the Region generally occur in the same
product groups as for California,

PRODUCTIVITY, EMPLOYMENT, AND SIZE OF ESTABLISHMENTS
IN FOOD PROCESSING

Productivity in Food Processing

To obtain projections of employment in food processing, a projection of the long-
run increase in productivity is required. A major problem in projecting productivity
is determining the quantity of food processing that is done. One measure of the
quantity is the actual pounds of physical product moving through the plant, However,
with the increased processing per unit of physical product which has occurred, this
measure may understate the quantity of processing.
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Another measure of the quantity of processing is value added in manufacturing
deflated for price change. 18 This would be an unduplicated measure of output and
would reflect only the contributions of the food manufacturers. However, since a
price index of value added is not available, it was necessary to deflate value of
shipments and cost of materials, supplies, etc., by the appropriate price indexes. 1_2/

The index of output per man-hour used in this study was obtained by dividing the
index of the physical quantity of product by the index of man~hours of employment in
each industry (table 3).

This procedure has the following weaknesses: (1) Employment figures are from
the Census of Manufactures while physical production figures are largely derived
from estimates of production made by the Economic Research Service; and (2) these
physical quantity figures underestimate the true factory production. Consequently,
the productivity indexes in table 3 were used as a guide only in estimating the rate
of increase in productivity. These figures and productivity changes in food processing
in the United States as a whole were used to estimate the increase in productivity per
year shown in table 4. These productivity increases were used to project employment
in the food processing industries.

While several factors have contributed to the growth in output per man~hour in
food processing, new technology is probably the most important, particularly since
World War IL Developments in materials handling, continuous processes, packaging,
and other jobs have increased output per man-hour in food processing. In materials
handling, the trend has been toward pallet loads and all types of bulk handling.
Continuous=type processes have replaced many of the batch-type operations. Elec~
tronic~ and computer=-controlled operations have automated the continuous operations
considerably., Increased use of electric power=driven equipment in conveyors, bulk-
handling equipment, and continuous~-production processes have also contributed to
increases in productivity, 29_/

Hourly Earnings and Unit Labor Costs in Processing

Earnings of all employees in food processing establishments in the West
showed large gains from 1947 to 1958 (table 5). Increases in average hourly earn-
ings ranged from about 60 percent for processed fruits and vegetables to 90 percent
for dairy products. In general, the trend in hourly earnings was about the samein.
the Mountain and Pacific Regions. However, the hourly earings in the Pacific Region
averaged about 17 percent higher than in the Mountain Region in 1958,

From 1947 to 1958, unit labor costs increased for 5 of the 6 groups of food
processing industries for which data were available (table 5). 2_1'/ Increases in
earnings were larger than the increases in productivity. The largest increases in

l§/ Value added by manufacture is equal to value of shipments less the cost of
materials, supplies, fuel, purchased electric energy, and contract work.

1_2/ Value added in constant prices was tried in this study in order to obtain an
estimate of change in productivity, Problems were encountered in this procedure
and unreasonable results were obtained for some industries. Lack of adequate price
deflators is believed to be the main problem. The price deflators were price indexes
which may not adequately reflect changes in prices for the Western Region,

2_(_)/ For more detailed discussion of the factors affecting labor productivity, see
Waldorf (20, pp. 14-18).

Z_Z_L_/ Unit labor cost is defined as average hourly earnings divided by an index of
labor productivity,
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Table 3.--Food processing industries: Indexes of man-hours, factory production, and labor
productivity, Mountain States, Pacific States, and Western Region, 1947, 1954, and 1958

(1954 = 100)
. Mountain States f Pacific States f Western Region
Industry 1/ : : : : . : . :
and Man- :Factory : Labor : Man- :Factory . Labor . Man- :Factory: Labor
year hours . produc- | produc- | hours . produc- | produc- hours . produc- | produc~
tion ‘tivitye/t ‘tion bivity 2/ D tion tivity 2/
Meat and poultry:
packing: :
LT wevewaa: 8L 73 88 81 78 95 82 76 93
954 ,.....0: 100 100 100 100 100 100 100 100 100
1958 eveee.: 101 115 115 91 101 111 93 105 112
Dairy products: :
1947 wewwesat 151 91 60 152 95 62 ks 93 6l
1954 sieeeee: 100 100 100 100 100 100 100 100 100
1958 ievee.t Bk 98 116 87 93 107 86 95 110
Processed fruits:
and vegetables:
LT A 74 L/ L/ L/ L/ &/ 109 90 83
1954 veieiet &/ L/ E/ 100 100 100 100 100 100
1958 ..ivea: L/ L/ L/ 111 125 112 112 129 116
Grain mill
products: :
1947 L......r 115 108 oL 109 105 96 111 106 96
1954 .......f 100 100 100 100 100 100 100 100 100
1958 ,......: 89 101 113 90 107 118 90 105 117
Bakery products::
14T vevuuen: 4/ L/ L/ L/ L/ L/ 90 [& 88
1954 civeee.: 100 100 100 100 100 100 100 100 100

1958 v.ivveel: 112 117 104 106 115 109 107 116 108

Beet sugar:

1947 L/ 11{/ lltj L4/ L/ L/ 127 T8 62
veeeeee: & I L i 100 100 100
ig?g ceeneed E; E; E; E// E; J_I// 93 117 119

l/ Data are not available for industries manufacturing candy and confectionery products, and
miscellaneous food preparations.

g/ Factory production divided by man-hours.

E/ Excludes fluid milk due to lack of data.

L/ Data not available.
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Table U4.--Food processing industries: Estimated average annual increases in
productivity used to project employment in food processing
in the Western Region

Productivity increase

Industry per year l/
Percent
Meat packing and prepared meats ...........f 3
Poultry Aressing eeveevessessescecsnsssncen, L
Creamery Dutter seveecieeereceeneenennennen, 2/3
Natural ChEESE seveessevascocsnssosonssonns, 2/3
Processed MilK weuveeereneeeasnecnconssnsons, 2/3
Ice cream and iCES eeveeseesnccssosssaonsas. 2/3
Fluid milk and Cream siceeecevenvensenonsnn, 2/3

Canned fruits and vegetables siveeseecennes. 3
Pickles and SauCeS seeeetessecssssnssassnan, 3
Frozen fruits and vegetables seseeeeseeesss. L
Flour, meal and flour MiXeS ese.eeseeecsacen. 2
Rice milling seeeceeeeeeooseneceanocancanns, 2
Beet sugar ceeeeeceiicieiiinetetitesnranann, 3
Bread and related products se.eseesescacces, 2/2
Biscuits and crackers eeeeeveceeeessocnsses, 2/2

!._/ Based on the productivity indexes in table 3 and changes in productivity in
corresponding industries for the United States. For changes in productivity in the
United States, see Waldorf (21).

g/ Based on the productivity increase in the United States between 1947 and 1958
for the corresponding industries as determined by Waldorf (21).

unit labor costs from 1947 to 1958 were in meat packing, 50 percent; grain-mill
products, 57 percent; and bakery products, 47 percent. The increase in unit labor
costs was 10 percent for dairy products and 13 percent for processed fruits and
vegetables, 22/ Only the beet sugar industry showed a decrease in unit labor costs
with a decline of 11 percent.

Number and Size of Establishments

The trend toward fewer but larger processing plants has been quite pronounced
in the West from 1947 to 1958 (table 6). The dairy products, grain-mill products, and
confectionery products industry groups showed large declines in number of plants,
Bakery products and beet sugar showed moderate declines. Large increases in number
of plants occurred inthe meat packing, processed fruits and vegetables, and miscellane-
ous food preparations industry groups.

Average size of plants, as measured by value of shipments in constant dollars
per plant, increased in every industry from 1947 to 1958, Average size of plant about
doubled in the processed fruits and vegetables group and increased almost 70 percent
in the grain~ mill products group.

. Among the individual industries, the largest increases in average size
of plant occurred in poultry dressing, creamery butter, canned fruits and vegetables,

22/ These increases in unit labor costs are too high to the extent that the pro-
ductivity indexes understate the actual increase in productivity. See the previous
section on productivity in food processing for a discussion of this point.
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Table 5.~-Food processing industries:

Indexes of average hourly earnings, labor productivity
and unit labor costs, Mountain States, Pacific States, and Western Region,

1947, 195k, and 1958

(1954 = 100)
Tndustry l/ Mountain States : Pacific States . Western Region
and : Average : ..} Unit : Average : : Unit :Average: : Unit
year : hourly : 51.'0(,1‘:0 : labor : hourly :?O(?h;c-: labor : hourly :goqlz.c- : labor
searnings: V'YW .costs 2/ :earnings: - -0 :costs 2/:earnings: VIV eosts 2/
Meat and poultry;
packing: :
14T weaeseer 68 88 78 69 95 T2 69 93 T
1954 cieeeaa: 100 100 100 100 100 100 100 100 100
1958 ecieevess 126 115 110 125 111 113 125 112 111
Dairy products: .
14T seeeees: 62 60 103 65 62 105 6l 6l 100
1954 cevoese: 100 100 100 100 100 100 100 100 100
1958 eneena: 11k 116 98 124 107 116 122 110 110
Processed fruitqz
and vegetables:: 3/ 3/ 3/ 3/ 3/ 3/ 75 83 90
LOUT eeveneor 3/ 3/ 3/ 100 100 100 100 100 100
1954 weeeiee: 3/ 3/ 3/ 117 112 10k 117 116 102
1958 ceevenat
Grain mill :
products: 4/
14T veeoesst T2 82 88 h 83 89 1 83 86
1954 seeeeee: 100 100 100 100 100 100 100 100 100
1958 .iven.s: 118 111 106 127 101 126 126 105 120
Bakery products:;
1947 weveses: 3/ 3/ 3/ 3/ 3/ 3/ 68 88 77
1954 ceveeoet 100 100 100 100 100 100 100 100 100
1958 sveesso: 118 104 1L 123 109 113 122 108 113
Beet sugar: ;
LOUT wevesen: 3/ 3/ 3/ 3/ 3/ 3/ 67 62 108
1954 wioeene: 3/ 3/ 3/ 3/ 3/ 3/ 100 100 100
1958 ceveean: 3/ 3/ 3/ 3/ 3/ 3/ 115 119 96

;/ Data are not available for industries manufacturing candy and confectionery products, and
miscellaneous food preparations.

g/ Average hourly earnings divided by productivity index.

3/ Data not available.

E/ Excludes prepared animal feeds.
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Table 6.--Food processing industries:

Number of establishments, value of shipments

and employment per establishment, Mountain States, Pacific States
and Western Region, 1947, 1954, and 1958

Mountain States

: . :__Value of shipments Employment
Industry and year . Establish=~ - : ;
ments Total .Pe? estab- : Total :Pe? estab-
. lishment : _lishment
Thous. Thous.
Number dol. dol. Number Number

Meat and poultry products: ;

L R I K = 1/ 1/ 6,951 36

105 vt iiiiee : 1T 397,11k 1,830 8, 304 38

1958 tiiiiiiiriinnannent 255 517,935 2,031 8,610 34
Dairy products: :

1OUT wevininnninnnnnaaat 2/ 2/ ﬁ/ ? 2/

1050 v ettt 191 104,706 548 3,164 17

1058 vitinnininnnnnans . 118 o4, 232 799 2,086 18
Processed fruits and

vegetables: : —/ / / 5 /

1OLT teiiiieiannns seveal 2 2 2, 2

1955 tiiiiiieiininnns ot By 36,119 430 3,420 I

1958 tiiiiiiianinnnniaat 95 57,065 601 3,950 4o
Grain mill products: 3/ :

1OKT wiveiiaiinaanann N T3 128,757 1,76k 2,109 29

195h i, : L9 103,005 2,102 1,73k 35

1958 tiiiiiirneennnnnnn : 43 114,506 2,663 1,622 38
Bakery products: :

1OUT wevvnnnnerennnas et 2/ 2/ 2/ 2/ 2/

1950 hiiiiii i ieiaeat BT 97,839 31 7,290 55

1058 titiiiireiinneeaaat 275 119,477 L3k 8.3k 30
Beet sugar: :

IUT vrrrereennnnnennnn: 1/ 1/ 1/ Y 1/

105k v eeieeieeannas . I/ 1/ 1/ 1/ I/

1058 tuteiee et 1/ 1/ 1/ 1 1/
Candy and related products::

i S S 1/ Y Ly 1/

195h wiererieinneieaaat 1/ 1/ 1/ 1/ 1/

1958 tutiniininnenaaaat I/ I/ 1/ 1/ 1/
Miscellaneous food

preparations: 4/

I9LT vevennnn. ceevesvanl 91 24,190 266 920 10

1954 vieiiiiieiiiienannt 111 2,318 219 1,731 16

1958 tiiiiiiiinnnnnaens 136 Lh, 602 328 2,037 15
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Table 6.--Food processing industries:

Number of establishments, value of shipments
and employment per establishment, Mountain States, Pacific States
and Western Region, 1947, 195k, and 1958--Continued

Industry and year Establish-

Pacific States

Value of shipments

Employment

: Per estab-:

: Per estab-

ments Total i shment Total . 4ichment
Thous. Thous.
Number dol. dol. Number Number
Meat and poultry products:
IOUT vevenernonnsnnaeest L2 1/ 1/ 18,541 43
1O5h teiiiierniennonnnat 595 1,192,176 2,004 24,092 Lo
1958 vivnenn 568 1,281,854 2,257 22,248 39
Dairy products:
TOUT veverernnernnennant 2/ 2/ 2/ 223/ 2/
1954 eiviiennees ceeeees : 303 209,176 690 6,283 21
1958 vieennn ceeseesenesl 229 207,983 908 5,077 22
Processed fruits and :
vegetables: :
TOUT vurerenns 2/ 2/ 2/ 2/ 2/
105 wuuenes Ceeeeeeeees : 519 972,935 1,875 43,218 83
1958 teerenieocnsnncens : 5kl 1,275,918 2,358 49,873 92
Grain mill products: 3 :
spmipemete: 3 1 s 26h,909  b,6u8 3,801 67
195)4- ..... eeesesssnne et h"8 2)4'7: 397 5) 151“ 3) 2)"'7 68
1058 wirveenenrenenenast 55 260,611 Lk, 738 3,456 63
Bakery products: :
)T : 2/ 2/ 2/ 2/ 2/
1054 vuieeereeerannenaat 600 403,106 672 27,325 36
1958 tereenienennonnen . 575 489,686 852 29,527 51
Beet sugar
14T wuerenn e . 1/ 1/ 1/ Yy 1/
1O5H weiienrnnenenaeaaat 1/ 1/ 1 1/ 1/
1958 4enrrnernenarnnns . 1/ 1/ 1/ 1/ 1/
Candy and related products:; / / / J /
1OMT weeennnennnne 1 1 1 1 1
1954 wiiiiinnnns 1/ 1/ 1/ 1/ 1/
1958 iieiieenanns - 1/ 1/ 1/ 1/ 1/
Miscellaneous food :
preparations: Ut/
TOUT wieenncesaonsnnnsnet 235 372,593 1, 586 5,972 25
1954 tiiiiiiiieenieaanat 371 L7, 718 1,207 8,244 22
1958 teevernnnreonnnaeat 391 647,251 1,655 10,814 28
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Table 6.--Food processing industries:

Number of establishments, value of shipments
and employment per establishment, Mountain States, Pacific States
and Western Region, 1947, 1954, and 1958--Continued

Western Region

Industry and year fEstablish-i

Value of shipments

Employment

: Per estab-: : Per estab-
ments Total : lishment Total : lishment
Thous. Thous.
Number dol. dol. Number Number
Meat and poultr roducts:
1947 I.) ..... yp ........ : 619 1/ 1/ 25,k92 b1
1050 viviueerrenannnnast 812 1,589,290 1,957 32,396 40
1058 verreirneenneeaaaat 823 1,799,789 2,187 30,858 37
Dair roducts: :
HT et ;653 377,865 579 12,616 19
1054 viennnnn. e Lo hol 313,882 635 9,447 19
1058 vevirrrvrrnnnnnnns . 37 302,216 871 7,163 2
Processed fruits and
vegetables: :
1O4T teveenennnnanes cedt 630 679, 748 1,079 Lhg,171 8
1954 tiiiiiiiiieniinanst 603 1,009,054 1,673 L6,638 7
1058 weveerrnenenenennst 636 1,332,981 2,096 53,823 85
Grain mill products: 3/ :
1OLT cevvinnineneons ool 166 409,154 2,465 6,422 39
1954 ..., 143 409,955 2,867 6,220 43
1958 tiiiiinniennnnnnas : 128 452,863 3,538 6,322 L9
Bakery products: :
1947 vevervososeononnast 905 425,059 k70 29,591 33
105k tiiiiiiniiiinieanat 887 500,945 565 34,615 39
1958 tieorennnseonennast 850 609,162 T17 37,871 45
Beet sugar: :
IOUT vevnnnnne ceoeas : 50 21h,252 k4,285 9,967 199
195h weiiiieiiiieinanns : L7 233,913 L o977 8,476 180
1958 viiiiiaonnn cereeeat L6 280,220 6,092 7,781 169
Candy and related products::
S 197 87,099 Lo 6,206 32
105k veiiiiiiiiecne et 181 85,056 470 5,737 32
1958 wiiiiiionranaenns ot 168 99,459 592 5,873 35
Miscellaneous food
preparations: b4/ :
S : 419 511,451 1,221 8,709 21
105U tieieniierenniennnaat 597 8,971 1,20k 13,537 23
986: 981 1, 51*7 17, 185 27

1058 tiveinnerennnnenns : 638

1/ Data not available.
g/ Data are incomplete.

i/ Excludes prepared animel feeds; totals for Mountain and Pacific States do not in-
clude cereal preparations and flour mixes.
&/ Totals for Mountain and Pacific States only for plants manufacturing preparations

not elsewhere classified (SIC 2099).
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pickles and sauces, frozen fruits and vegetables, cereal preparations, flour mixes,
biscuits and crackers, and shortening and cooking oils. Size of plants in these
industries increased 100 percent or more between 1947 and 1958,

Incentives for increasing the size of plants come from various sources. (1)
Lower costs of production in large plants using more capital in relation to labor
has spurred larger plant sizes. (2) The favorable competitive position and expansion
of food processing in the West has made it practicable to increase capacity by
building large modern plants., (3) New technologies and increased mechanization have
made it possible to increase capacity of existing plants.

Because of increases in labor productivity, increases in employment per plant
‘were appreciably smaller than increases in size of plants Decreases in employment

per plant occurred in meat packing and beet sugar processing,

Projected Labor Requirements in Processing

Labor requirements in food processing were based on the projected change
in factory production and in productivity (tables 4 and 7) Employment was first
projected for the smaller 4-digit Census industries and then combined- into 3-digit
industries where possible. 22/

Employment in the West for all major food processing industries except bakery
products is projected to decline or remain at about the 1954 level by 1985, For the
bakery products industry, employment is projected to increase 35 percent during this
period. Employment in the dairy products industries is projected to decline the
most--to about 82 percent of the 1954 level.

Because of the varying projected changes in factory processing, employment
in meat and poultry processing is expected to increase about 40 percent in the Moun~
tain States, to decrease 1l percent in the Washington-Oregon, and to decrease 25
percent in California from 1954 to 1985,

Since labor productivity is projected to increase faster than output of dairy
products, employment in the dairy products industry is expected to be uniformly
downward. Employment in this industry is projected to drop 1l percent in the Moun=~
tain States, 14 percent in California, and 32 percent in Washington-Oregon,

Large increases in projected production of processed fruits and vegetables are
more than matched by larger than average increases in productivity. This results in
a small decrease in employment in California and increases in Washington-Oregon
and the Mountain States. 24/

Employment in the flour- and rice-milling industry in California is projected to
increase about 30 percent from 1954 to1985. Because of the large jump in employment
between 1954 and 1958, this is about the same level of employment as in 1958, Flour=~
milling employment is projected to drop about 30 percent in Washington-Oregon and
10 percent in the Mountain States.

23/ See footnote 14, p.7, for a brief description of the makeup of 3- and 4-digit;
indt?strie.s.

24/ Projected increases in the output of processed potato products partly ac-
count for the large increases in output of processed fruits and vegetables in the
Mountain States and Washington-Oregon,
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Table 7.--Food processing industries:

States, and Western Region,19L47, 1954, 1958 and projections by 5-year intervals, 197085
(31954 = 100)

Indexes of factory production and employment, California, Washington-Oregon, Mountain

California Washington-Oregon Mountain States Western Region
Industry and year Factory : : Factory . : Factory ¢ :" Factory
: production : Employment, production : Emp;Oyment: production Emp;;yment: production Emp;7yment
l/ : — . 1/ : _/ l / = i / 3 =
Meat packing and poultry
dressing:
: T3 5 92 82 13 8l 76 8
1821:::::::::::::::::::::. 100 200 100 100 100 100 100 100
1958 it 101 93 102 90 115 104 105 95
B (O T 138 8T 154 92 196 124 157 98
R RPN 155 8L 179 91 238 129 183 97
1980 ttiiiiiii it 173 80 207 90 8T 13k 22 96
1985 vttt 192 () 2ko 89 351 1o 2k6 95
Dairy products: 3/
LOUT o 8l 119 98 AL 88 137 88 127
1954 o 100 100 100 100 100 100 100 100
1958 it 106 110 99 102 104 ns 104 110
e (T 134 o7 119 86 127 102 129 96
1975 ciiiieiieiennenenenadt 148- 93 127 T9 1o o7 141 o1
1980 ivveiiinninnnnnnanalt 164 89 137 T3 153 93 155 86
1985 vttt 181 86 148 638 169 89 ikal 82
Processed fruits and
vegetables:
fgh7 ...... ?( .............. 95 88 7 120 126 121 90 9%
1954 e 100 100 100 100 100 100 100 100
1958 1ttt 126 116 123 107 195 156 129 16
B (o - 178 1L 216 126 Ly 183 97 120
1975 tevvereinnrnennennandt 20k 13 251 124 Shk 18k 229 19
1980 tiuiiiiieiaiieaat 236 12 291 122 664 185 266 118
1985wttt 272 110 338 120 820 186 310 nr
Flouigiéldf???f.lf?.gl ........ 6 80 129 122 108 120 106 107
195h v et 100 100 100 100 100 100 100 100
1958 it 95 129 16 87 101 9k 105 104
1970 viiiiernnennennnnnnat 128 132 127 iG 122 90 126 99
1975 triieiiieniineennnnnat L2 131 136 T3 134 90 137 98
1980 vieiiiiiiiie it 156 131 147 T 118 89 150 97
1985 teriiiieie it 176 130 157 69 162 89 165 96
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Table T.--Food processing industries: Indexes of factory production and employment, California, Washington-Oregon, Mountain
States, and Western Region, 1947, 1954, 1958 and projections by 5-year intervals, 1970-85--Continued

(1954 = 100)
: California . Washington-Oregon f Mountain States f Western Region
Industry and year :  Factory : :  Factor : :  Factor : :  Fact :
: production : Emp;?yment: productzon : Empé?yment: productzon : Empéoyment: produgiion : Employment
1/ : = : 1/ : : 1/ : &/ : 1/ : 2/
Bakery products: f
1947 v e : 7 80 85 100 79 93 79 86
1950t e : 100 100 100 100 100 100 100 100
1958 i : 118 110 108 100 117 1k 116 109
1970 toviiiniiiineeaenns : 165 122 144 106 160 124 160 119
1975 vveerernnnannosennnn : 192 129 163 108 18k 129 184 125
1980 tiiiiiiiiii i : 222 135 184 110 211 134 212 130
1985 tiiiiiiaiiaiaaieene : 258 1h2 207 112 k3 139 2ks5 135
Beet sugar: .
1947 v : 66 92 59 5/86 91 5/140 T8 118
195M it : 100 100 100 5/100 100 5/100 100 100
1958 tieviiiiii i : 110 91 115 5/83 123 5/9h 117 92
1970 veeveiiiienneenns : 146 8l 150 76 161 86 154 85
1975 tevnvennanoneannenans : 166 83 173 T 189 87 178 8l
1980 ..ivinnn eeeieeneaas : 189 82 199 (6] 219 88 206 84
1985 iiiiiiiiieann el 215 80 231 ™ 258 89 239 8L

i/ Derivations of factory production indexes for processed fruits and vegetables are based on pack statistics in the Western
Canner and Packer; for the other industries on data of U. S. Department of Agriculture. The production indexes are based
on retail equivalent weights. They differ from those shown in table 2 only because of the difference in the base period.

g/ Employment indexes for 1947, 1954, and 1958 are based on data in the Census of Manufacturers.

3/ Dairy products in terms of whole milk equivalents.

The only breakdown of factory production of processed fruits and vegetables available by areas is California, Northwest, and
other West. Consequently for this industry, factory production and employment in Idaho and Montana are included in the data for
Washington-Oregon and excluded from Mountain States.

2/ Employment for the Western Region except California was allocated to Washington-Oregon and Mountain States on the basis of

factory production of beet sugar in each area.




Employment in the bread and related industries is projected to increase 42
percent in California, 12 percent in Washington- Oregon, and 39 percent in the Moun-
tain States from 1954 to 1985. Decreases in employment in the beet sugar industry
are projected for all three areas during this period.

WHOLESALING

The wholesaling step in marketing farm products includes the handling of
commodities between the farmer or food processor and the retailer. Some shift
in importance of various types of wholesalers has taken place in recent years and
some wholesaling activity has been integrated into retailing and processing.

Data on wholesaling are classified into two broad categories depending on the
types of products handled. These two categories are: (1) Groceries and related
products and edible farm products, and (2) farm products, raw materials. The data
given for wholesaling include alltypes of wholesalers--merchant wholesalers, agents and
brokers, assemblers, manufacturer’s sales branches, and assemblers of farm products,

To minimize the effect of price changes in an attempt to get a measure of the
changes in physical volume of wholesaling activity, wholesale sales were adjusted
by U.S. average wholesale price indexes. 25/ The “‘processed foods’’ wholesale
price index was used to deflate sales of groceries and edible farm products, and
the ‘““farm products” wholesale price index was used to deflate the farm products,
raw materials eategory of wholesaling,

The U.S. wholesale price indexes probably failed to remove some of the move-
ment in the wholesale sales data due to price changes alone, since the mix of com=
modities wholesaled in the United States may not be representative of those in the
Western Region. This problem seems to be relatively minor for the groceries and
edible farm products, but relatively more important for the farm products, raw
materials, For a given year, this price effect might be rather important in the raw
materials category. However, for the 3 census years covered, the use of deflated
sales should give a fair indication of changes in wholesaling activity, exclusive
of price changes,

To project total deflated sales in each area of the Western Region, the index of
deflated sales was related to anindexoftotal food marketed in the 3 census years, 26/
This relationshipwasthenusedto project deflated wholesale sales. By relating deflated
sales to employment for these years, a measure of change in labor productivity was
obtained. This labor productivity index was projected and divided into deflated sales
to give projected emplofrment figures (table 8).

Deflated Sales

For the West, deflated sales in wholesaling groceries and edible farm products
are projected to increase about 180 percent from 1954 to 1985, Population growth
is one factor which affects the amount of food wholesaled, The differential rates of
population growth are reflected in the projected increase in deflated wholesale

25/ U.S. indexes were used, since regional price indexes were not available,
2_€_>/ The index of total food marketed was obtained by totaling the production
of the various food commodities shown in table 2.
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Table 8.--Wholesaling farm products: Indexes of deflated sales and employment, California, Washington-Oregon,
Mountain States, and Western Region, 1948, 1954, 1958 and projections by 5-year intervals, 1970-85

(1954 = 100)
California ¢ Washington-Oregon : Mountain States : Western Region
Type of product " Deflated ° " Deflated ° " Deflated ° " Deflated °
and year ; sales E/ SEmployment; sales l/ iEmployment; sales l/ fEmployment; sales E/ iEmployment
Groceries and edible farm

products: :

1948 ? .......... Cereeaadt 67 ok 81 116 ™ 89 T0 )
105h e, vl 100 100 100 100 100 100 100 100
1958 tiviiannn e ¢ 15 106 111 89 123 103 15 102
1970 vevvivvinnnenennn.: 178 135 151 115 190 1L 175 133
1975 civennnn. chreeaneaat 209 143 170 117 230 158 205 1
1980 viviiiiiininn, ceat 2hs 15k 192 120 2718 17h 2ko 151
1985 titiriieiinennn. . 286 165 218 126 336 194 281 163
Farm products raw ‘v

terials: :

TS e 6 2 81 63 80 88 75 56
105h et 100 100 100 100 100 100 100 100
1958 v.iurnn.. S S o 60 165 112 107 B 118 8L
1070 wieieinnennnnennaat 172 T 190 126 161 129 170 115
1075 wevennnncennnnnnnadt 199 82 227 1 189 2 200 122
1980 ........ teesansanaet 231 87 270 158 223 158 235 131
1985 ......... ceeeeeeeaat 266 93 320 178 263 TT 275 143

Total groceries and farm '
ducts: :

Prigﬁg S 66 87 81 109 8 89 T2 92
1950 i it 100 100 100 100 100 100 100 100
1958 viiiiiiiiineiei. s 11k 101 125 92 15 101 116 99
(T : 177 131 162 116 175 140 17h 130
1975 eevvnennnrnnnenan.t 208 138 185 120 209 15k 20k 138
1980 viiiiiiiiii it 2k3 148 22 125 250 170 239 148

1985 ittt i 283 158 245 132 299 190 280 160

1/ Sales of wholesalers from the Censuses of Business 1948, 1954 and 1958 were deflated by U.S. wholesale price in-

dexes. Sales of groceries and edible farm products were deflated by the processed foods price index and farm products,
raw materials by the farm products price index.




food sales of about 185 percent in California, 120 percent in Washington~Oregon, and
235 percent in the Mountain States.

Wholesaling of raw-material farm products is less directly related to changes
in population, since less of the wholesaling activity is directed toward consumption
entirely within the Region, Projected increases in deflated sales of these products
are 220 percent for Washington-Oregon and about 165 percent for both California and
the Mountain States,

The relative importance of the above two wholesale categories varies according
to the area considered in the West, In California, groceries and edible farm products
accounted for about 88 percent of total wholesaling of farm products in 1958. In
Washington~-Oregon, this category accounted for about 65 percent of total wholesaling
of farm products and in the Mountain States only a little more than 50 percent. Whole~
saling of groceries and edible farm products assumes more importance in those areas
with a larger population relative to farm production.

Total wholesaling of groceries and farm products is a sum of the above two
categories of wholesaling. For total wholesaling of farm products, deflated sales
are projected to increase by 183 percent for California, 145 percent for Washington-
Oregon, 199 percent for the Mountain States, and 180 percent for the total Western
Region.

Employment

Employment in the wholesaling of food and farm products is expected to increase
much more slowly than sales (deflated) because of the projected increases in sales
per employee.

In wholesaling groceries and edible farm products, employment is projected to
increase 65 percent for California, 26 percent for Washington~-Oregon, 94 percent
for the Mountain States, and 63 percent for the entire Western Region from 1954 to
1985, For the farm products, raw materials group, the projected changes in employ=~
ment are a 78-percent increase in Washington-Oregon, a 77-percent increase in the
Mountain States, a 2-percent decrease in California, and a 43-percent increase in the
West from 1954 to 1985, The 2-percent decrease for California is largely the result
of a bulge in employment in 1954, Reported employment in these establishments in
1954 was more than 4 times larger than in 1948 and 67 percent larger than in 1958,
The projected employment in California in 1985 is 55 percent larger than in 1958,
This increase is about as large as that of Washington-Oregon, For total wholesaling,
the projected increase in employment for the same years is 90 percent for the Moun-~
tain States, 58 percent for California, 32 percent for Washington-Oregon, and 60
percent for the total Western Region,

Earnings and Unit Labor Costs

Earnings of employees in wholesale food and farm products establishments
increased more than 50 percent from 1948 to 1958 in the Western Region (table 9).
This increase in weekly earnings was fairly uniform for the different kinds of whole=-
saling in the three areas. Increases were fairly uniform even though the actual
level of wages varied among the areas of the West. In 1958, average weekly earnings
for total food wholesalers in the three areas shown were: $91 for California, $84
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Table 9.--Wholesaling farm products: Indexes of average weekly earnings and unit
labor costs, California, Washington-Oregon, Mountain States, and Western
Region, 1948, 1954, and 1958

(1954 = 100)

California : Washington-Oregon

Type of product f Avg. weekly f Unit labor f Avg. weekly f Unit labor

and year earnings ' costs 1/ ' earnings | costs 1/
Groceries and edible farm
products: :
948 i, 6 106 83 104
954 ...... Cheesesseenees : 100 100 100 100
1958 L..ieninn.. eeeeeses : 117 o7 122 96
Farm products, raw materials: :
19UB i : 83 50 86 T
1950 wiiiiii it .t 100 100 100 100
1958 tiiiiiiinennn 108 6 1lo2 T2
Total groceries and farm
products: :
1948 L.oinan.. T6 103 83 100
195h i, 100 100 100 100
1958 wuiiiiiinnn nT 96 122 87
Mountain States : Western Region
Groceries and edible farm
products:
I9U8 it 7 93 7 104
105k vt i : 100 100 100 100
1058 vttt ittt 120 90 118 96
Farm products,raw materials:
1948 v . 79 107 6 76
1950 oot oo 100 100 100 100
1958 vuiiiiiii i . 119 120 113 o1
Total groceries and farm
products: :
198 v T8 Ok T8 100
195h o cens 100 100 100 100
1958 it . 121 100 118 95

l/ Unit labor costs = annual payroll & annual deflated sales.
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for Washington~Oregon, $78 for the Mountain States, and $87 for the total Western
Region,

Increases in labor productivity in wholesaling, as measured by deflated sales
per employee were large enoughto result indecreases in unit labor costs for groceries
and edible food products for each of the areas shown, Variations in unit labor
costs for farm products, raw materials were larger; and it was more difficult to
discern trends, However, for the total Western Region, unit labor costs for the farm
products, raw materials increased from 1948 to 1958,

Number and Size of Establishments

The number of wholesale establishments handling groceries and farm products
increased 15 percent between 1948 and 1958, and the average volume per establishment
increased 40 percent, bringing the total volume increase to 60 percent (tablel0)..

The percentage increase in number of establishments in each area of the Western
Region was not far from the lb-percent increase for the Region between 1948 and 1958.
The increase in the average size of establishment in the Region varied from 45
percent in California, to 35 percent in Washington-Oregon, to 31 percent in the
Mountain States,

RETAILING

Two types of food retailing were considered--food stores and eating places. Food
stores include grocery stores and specialized types of food stores, including meat
markets; fruit and vegetable stores; retail bakeries; candy, nut, and confectionery;
egg and poultry; and other types. [Eating places include restaurants, cafeterias,
refreshment stands, and other eating places.,

In the food stores category, grocery stores account for the major share of total
deflated sales. In 1958, grocery stores, which sell a wide range of commodities,
accounted for 90 percent of total food store sales in California, 93 percent in
Washington-Oregon, almost 95 percent inthe Mountain States, and an average of 92 per-
cent inthe WesternRegion, The rest of the volume was accounted for by the specialized
stores. In the Western Region, meat markets, retail bakeries, and fruit and vegetable
markets are the most important of these specialized stores, accounting for 3.8, 1.4,
and 0.8 percent of total food store sales in 1958,

Eating places are of less importance as an outlet for food. In 1958, deflated sales
of eating places in the West were 25 percent as large as sales in food stores. They
accounted for 27 percent of total retail food sales in California, 21 percent in Wash=~
ington=-Oregon, and 24 percent in the Mountain States.

Deflated Sales and Employment

Food Stores.==-Deflated sales of retail food stores inthe Western Region increased
over 50 percent between 1948 and 1958 (table 1ll). Increases in retail sales were about
55 percent in California and the Mountain States and 40 percent in Washington-Oregon,
The variation corresponded largely tothe variation in population increase. California’s
increase in population amounted to 46.5 percent and the Mountain States 38,0 percent
compared with 23.4 percent for Washington-Oregon for the 10=-year period,
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Table 10.-~Wholesaling farm products:

Number of establishments, deflated sales and

employment per establishment, California, Washington-Oregon, Mountain States,
and Western Region, 1948, 1954, and 1958

California

Washington-Oregon

Type of product .
. Estab-

‘ Per establishment °*

and year ' Estap- ._Per establishment
. lish- . Deflated. Employ- . lish- . Deflated. Employ-
. ments . sales . ment , ments , sales , ment
Number Dollars Number Nunber Dollars Number
Groceries and edible farm :
products: :
1948 3,444 956,408 17.0 1,155 902,350  20.2
1954 L.t 3,733 1,319,283 16.6 1,265 1,021,239 15.9
1958 tiiiiiieiiaet 3,991 1,k17,881  16.h4 1,252 1,140,735 14.3
Farm products, raw
materials:
1948 Lo 250 2,012,264 Tel 292 1,257,397 6.0
105K v iiie et 313 2,112,142 19.5 348 1,306,693 8.0
1958 wiiiiiiiiiiaant 385 2,204,597 1.k ko7 1,845,759 7.6
Total groceries and farm
products:
1948 Lt 3,604 1,027,865 16.3 1,47 973,997 17.3
195h L.l 4,106 1,391,309  16.9 1,613 1,082,825 1k.2
1958 vttt 4,376 1,487,096 16.0 1,659 1,313,697 12.7
Mountain States Western Region
Groceries and edible farm §
products:
1948 Liiiiii i 1,k01 581,484 12.h 6,000 859,457  16.5
1954 tiiiii s 1,51k 718,306 12.9 6,512 1,121,663 15.6
1958 tiviininreannnee.y 1,642 816,581  12.2 6,885 1,224,080 15.0
Farm products, raw
materials:
1948 . ..iiieeeeeeeeee: 1,033 884,853 5.7 1,575 1,132,876 6.0
1954 ....ieieeeiieeeee: 1,020 1,113,100 6.5 1,741 1,365,836 9.6
1958 tiveniniininenenees 1,114 1,091,97h 5.8 1,906 LUYTT,67T 7.3
Total groceries and farm
products:
1948 . .iiiiiee e 2,030 710,235 9.5 T55T5 915,742  14.3
195% i 2,534 877,221 10.3 8,253 1,173,172  1k.3
1958 tiiiiiiinneinna: 2,756 927,897 9.6 8,791 1,279,063 13.k
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Table 1l.--Retailing food products:

Indexes of deflated sales and employment, Cal-

ifornia, Washington-Oregon, Mountain States, and Western Region, 1948, 195k,
1958 and projections by 5-year intervals 1970-85

(1954 = 100)
California Washington-Oregon
Establishment . - - . - -
and year ° Deflated Popu- . Employ- . Deflated. Popu- ° Employ-
sales ' lation | ment l/ . sales | lation | ment l/
Food stores: :
1948 ..................f 5 79 8L 83 87 97
1954 ..... B R K00 100 100 100 100 100
1958 tiiiiiiieanan ceeet 118 116 117 115 108 113
1970 wuevvvenevnnaneaness 164 154 133 156 138 126
1975 eeveveoennaannnnas 190 175 141 180 154 133
1980 viivveinenasnaeast 220 200 149 207 171 140
1985 ...... e .....f 256 227 159 239 191 148
Eating places: g/ :
948 ......... R : 78 79 88 86 87 102
1954 i 100 100 100 100 100 100
1958 tiiiiirinenenaaans f 129 116 136 112 108 118
Ko 7 (0 T f179 154 171 148 138 142
1975 vevenvensnnoasanes f 211 175 194 169 154 156
1980 tevirnrannnnnnnas ©o2lg 200 221 193 171 172
1985 tireiinenninnanas P 293 227 250 220 191 188

Mountain States

Western Region

Food stores:

1948 ittt 7
195L i . 100
1958 vieiiiiiiiiiinnns . 119
1970 wivveeesacosnanens . 169
1975 wvevevecnennosnnns . 197
1980 wevinenrernnncnnnn, 230
1985 viiieiiiiennn ceee., 268
Eating places: g/ .
1948 ..... et . 6
1954 ...... B [0 0
1958 tiiiivennaannas .o, 124
1970 veennn. Cereeeaes .o, 178
1975 tvvvvenenrnneens ... 211
1980 viverrnernnnneenaa. 2h9
1985 viviineiainanns cee. 294

83
100
114
149
168
190
215

83
100
114
149
168
190
215

9l
100
117
135
146
155
166

85
100
136
178
203
230
262

77
100
117
163
190
220
255

9
100

126
174
204
240
282

82
100
11k
150
170
192
218

82
100
114
150
170
192
218

89
100
116
131
141
149
159

90
100
133
168
191
215
24l

l/ Projected employment is based on an annual compound rate of growth in output per

worker of 1.75 percent for food stores and 0.75 percent for eating places.

ductivity estimates were developed by Waldorf and Gale (22).
g/ Includes restaurants, cafeterias, refreshment stands, and other eating places.
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Sales of food stores increased somewhat faster than population growth in each of
the areas in the Western Region. Part of the increase probably was the result of an
increase in sales of nonfood items in food stores. Some of the increase in deflated

sales per capita may have resulted from increased marketing services per unit of food
handled, as well as shifts to more expensive types of food. Data are not available,
however, to indicate the relative contribution of the different factors to increase sales
per capita,

Since sales in food stores were expected to increase in some relation to growth
in population, projected sales were based onprojected population. A linear relationship
between deflated sales and population was determined onthe basis of the 3 census years.
This relationship was used to project sales. Sales of food store are projected to
increase about 156 percent for ‘California, 139 percent for Washington-Oregon, 168
percent for the Mountain States, and 155 percent for the Western Region from 1954 to
1985,

Increases in labor productivity in food stores were not large between 1948 and
1958. The largest gains were made between 1948 and 1954, when the shift toward
self~service in stores continued at a good pace., It is not known, however, how much
the shift to self-service affected labor productivity. 27/ Between 1954 and 1958,
productivity gains were smaller, and the percentage increase in employment was only
slightly less than in sales.

Employment projections for food stores are based on estimates of increases in
labor productivity from 1929 to 1958 derived by Waldorf and Gale (21). Using the
projected increase in productivity of 1.75 percent annually, employment is projected to
increase about 60 percent in California, 50 percent in Washington-Oregon, and 65
percent in the Mountain States from 1954 to 1985,

Eating Places.~-Deflated sales for eating places in the Western Region are about
25 percent as large as sales in food stores, Considerably more services, such as
labor in preparation are involved in the sales of restaurants and cafeterias, so the
quantity of food sold is an even smaller percentage of that sold in food stores,

Sales of eating places increased about 65 percent in California and the Mountain
States between 1948 and 1958. This was somewhat larger than the sales increase in
food stores in these two areas during the same period. Sales in Washington-Oregon
increased 30 percent, or slightly less than the increase in food stores.,

Projection of sales for eating places was determined by relating sales to population
growth in the base period 1948-58. Sales were projected to increase 193 percent in
California, 120 percent in Washington~Oregon, and 194 percent in the Mountain States
between 1954 and 1985,

Labor productivity in eating places in the Western Region increased about 0,75
percent annually from 1929-58 (Waldorf and Gale 21). The projected increases from
1954 in employment in eating places, based on this increase in productivity, are about
150 percent for California, 90 percent for Washington=Oregon, and 160 percent for the
Mountain States.

21/ Labor productivity as measured here, deflated sales per employee, reflects not
only changes in productivity but changes in services performed. For example, the
shift to self-service has reduced the service performed, (although some may prefer to
served themselves) whereas increased consumer packaging of meat may have increased
the packaging (service performed) but reduced the personal service and attention
given to the customer.
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Earnings and Unit Labor Costs

Average annual earnings of employees in food stores inthe Western Region
increased 35 percent from 1948 to 1958 with most of the increase occurring from 1948
to 1954, The increase in annual earnings was fairly uniform throughout the Western
Region (table 12).

The average annual earnings in eating places increased 27 percent between 1948
and 1958, with all of the gain occurring between 1948 and 1954. As with food stores,
the gain in earnings was uniform in the different areas of the Western Region.

Increases in productivity in food stores and eating places between 1948 and 1958
were not as large as the increases in earnings, resulting in increased unit labor
costs between these years. For the Western Region increases in unit labor costs
were 34 percent in food stores and 22 percent in eating places.

Table 12.--Retailing food products: Indexes of average annual earnings per employee
and unit labor costs, California, Washington-Oregon, Mountain States, and
Western Region, 1948, 1954, and 1958

(1954 = 100)
California f Washington-Oregon
Establishment and year f Avg. annual f Unit f Avg. annual f Unit
. earnings per labor . earnings per labor
employee ' costs E/ . employee ' costs l/
Food stores: f
1948 ....... e, : T8 83 T 86
1954 ...... ceeees ceneat 100 100 100 100
1958 L..ea.... Cheeeeea. : 103 109 108 118
Eating places: 2/ :
1948 ...l ceeieenl 80 90 T 93
1954 i, : 100 100 100 100
1958 ........ e ceeas : 101 109 101 109
Mountain States f Western Region
Food stores: .
L 76 83 T 83
1954 vttt i, 100 100 100 100
1958 tevinieniiinaennnn, 105 m 104 m
Eating places: 2/ .
U8 LT ceet T8 88 T9 90
1954ttt 100 100 100 100
1958 tivininininiiinanlt 100 13 100 110

l/ Unit labor costs = annual payroll : annual deflated sales.
g/ Includes restaurants, cafeterias, refreshment stands, and other eating places.
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Number and Size of Establishments

A marked decline in the number of food stores in each of the areas of the Western
Region occurred between 1948 and 1958 (table 13). The decline amounted to 12 percent
in California, 24 percent in Washington-Oregon, and 28 percent in the Mountain
States. This decline is related to the increase in the number of large supermarkets
and the decrease in the number of small neighborhood stores.

Increases in deflated sales per food store betweenl948 and 1958 amounted to about
80 percent in California, 85 percent in Washington-Oregon, and 110 percent in the
Mountain States, Although each area had a large increase in total deflated retail food
sales, even larger percentage increases in sales per store resulted in the decline in
number of stores.

In contrast to food stores,the number of eating places increased. For the Western
Region, the number of establishments increased about 25 percent and deflated sales per
establishment increases about 25 percent between 1948 and 1958,

Table 13.--Retailing food products: Number of establishments, deflated sales and
employment per establishment, California, Washington-Oregon, Mountain States, and
Western Region, 1948, 1954, and 1958

California f Washington-Oregon
Establishment and year f Fstab- f Per establishment f Estab- f Per establishment
. 1ish- ; Deflated; Employ- ; 1ish- ; Deflated; Employ-
ments sales . ment , MeNtS | sales | ment
¢ Number Dollars Number Number Dollars Number
Food stores: :
1948 ...t 23,808 120,711 3.9 10,102 93,093 3.3
1950 o 1 23,061 167,742 4.8 8,958 126,879 3.8
1958 it 1 21,083 215,534 6.1 7,696 169, 570 5.0
Eating places: 1/ :
1948 ... Tl 17,306 43,141 6.3 5,691 36,399 6.1
1954 L.t 18,673 51,293 6.7 5,599 42,783 6.1
1958 tiiiiii it 122,14 55,967 7.7 6,190 43,385 6.5
Mountain States f Western Region
Food stores: :
1948 ..... et 112,729 82,543 3.2 46,729 104,343 3.6
1954 10,061 135,475 4.4 42,080 151,329 4.5
1958 i : 9,282 174,252 5.5 38,061 196,173 5.7
Eating places: 1/ :
198 . ©7,0L45 34,379 6.1 30,042 39,809 6.2
195k o ©T7,701 41,341 6.6 31,973 47,405 6.6
1958 i P9,k3h 41,937 7.3 37,768 50,400 7.k

i/ Includes restaura-is, cafeterias, refreshment stands, and other eating places.
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APPENDIX A: METHODS AND SOURCES OF DATA
Data were obtained for three main areas of marketing--food processing, whole~

saling, and retailing, Sources of data for each of these areas will be considered in
turn.

Food Processing

The basic data on employment, value of shipments, value added, and payroll, in
food processing were obtained from the Censuses of Manufactures for 1947, 1954,
and 1958, Adjustments were made indatafor industries manufacturing dairy products,
prepared meats, bread and related products, and miscellaneous food preparations to
make the 1947 and 1954 data comparable. Data on frozen packaged fish were estimated
and excluded from the frozen foods data for 1947, The Census also made changes in
classifications in 1958, However, for the industries affected, the Census also furnished
data for the 1954 classification,
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In’the 1958 Census, value added data are adjusted, whereas 1954 and 1947 data are
unadjusted. Adjusted value added is equal to value of shipments (including resales of
finished products) less cost of finished products, materials, supplies, fuel, electric
energy and contract work, plus the net change in the value of inventories of finished
products and work-in-process between the beginning and end of the year, without
adjustments for price changes. Unadjusted value added excludes resales of finished
products and makes no adjustments for changes in inventories of finished products
and work-in-process during the year. For use in this report, the 1958 data were made
comparable with unadjusted value added data for the other 2 census years. Data for
obtaining the unadjusted value added for 1958 were available only for the United States.
However, ratios of unadjusted to adjusted value added data for the United States were
used to convert State and regional data for 1958 to an unadjusted basis.

Projection of Consumption

Consumption figures for the base period 1947-61 were not available for the 11
Western States. Consequently, it was necessary to estimate consumption for the base
period as well as to project the consumption for 5-year intervals from 1965 to1985.
This was done for each of the 11 Western States.

Basic per capita consumption~income relations for the Western Region were
developed by William H, Waldorf, formerly of the Economic Research Service. 2__8_/
The relationship between per capita food consumption and income was determined
from the Household Food Consumption Survey of 1955 (13) conducted by the U.S,
Department of Agriculture. These relationships were used to estimate per capita
consumption in the base period 1947-61 and to project per capita food consumption
to 1985. Use of the consumption-income relations implies that income is a prime
determinant of different levels of consumption per person. While this is true, changes
in tastes by consumers occur over time, creating upward or downward trendsin
addition to the effect of changes in income levels, For instance, fresh milk and butter
have positive income elasticities, However, other factors have more than offset the
positive effect of increases inincome onper capita consumption the past several years.
Consequently, the trend in per capita consumption of these two commodities has been
downward, Therefore, the projected consumptionofthe following commodities obtained
by the consumption~income relations were adjusted downward from 1955 by the following
compound rates: Eggs, L5 percent; fluid milkand cream, 1 percent; butter, 2 percent;
fresh citrus, 2 percent; noncitrus fruit, L percent; dried fruit, 1.5 percent; and wheat and
flour, 0.2 percent, 2_2/

28/ See Appendix B for a table containing the income-consumption relations and a

more detailed description of how they were obtained,

29/ Trends ‘In consumption for dair
= - . : y products and wheat and flour were taken f
Rex F, Daly (appendix table 4 of reference listed in footnote 6 )o aften trom

Trends in consumption for the other commodities were derived from table 3 P-
6 of the same source. It was assumed that percentage changes in per capita consur;xp-
tion in the Western Region for these commodities would approximate the percentage
change in United States per capita consumption. The differences between percentage
change in United States per capita consumptionprojected by Daly and the projected per-
centage change in per capita consumption for the Western Region based on the con-
sumpt%on-income relations were assumed to be the trend factors in per capita con-
sumption,



The projected beef consumption figures basedonthe income-consumption.re.lations
seemed too high. The income elasticity of beef is 0.726 (Appendix B)" This income
elasticity seems appropriate for ranges of income near the average income level in
1955, However, for the much higher average per capita income levels pr.OJected fqr
1985 the income elasticity may be too high, since the same percentage increase in
income is likely to give smaller percentage increase in beef consumption at higher
levels of income. Although an upward trend in per capita beef consumption may offset
part of the overstatement of income elasticity in the higher income ranges, the befaf
consumption figures were adjusted downward about 10 percent in 1970 to 15 percent in

1985,

To estimate per capita consumption with the consumption-income relations, it
was necessary to obtain income figures for the 1l Western States. Figures for the
base years 1947-62 were obtained from Personal Income by States Since 1929 (17), and
from the Survey of Current Business (18). The income figures for each of the 11 Western
States were adjusted to 1954 dollars by consumer price indexes, California per capita
personal income was deflated by a weighted average of consumer price indexes for
Los Angeles and San Francisco, Per capita personal income for Washington and Oregon
were deflated by a weighted average of consumer price indexes for Portland and Seattle.
Per capita incomes in the Mountain States were deflated by a weighted average of
consumer price indexes for these four western cities,

Average per capita incomes (in1954 dollars) for each of the 11 Western States were
projected by relating them to average gross national product (GNP) per capita (in 1954
dollars) for the years 1947 to 1962, The relationship which was finally selected was:

Log Y= a + bT

Where Y = State per capita income
U. S. per capita (GNP)

And T= time

This method allows the ratio of State per capita income to U.S. per capita (GNP) to
vary systematically through time. Assuming that the relationships for each State
would continue through the projected years, State per capita incomes in 1954 dollars

were projected using the above relationship and projections of U,S. gross national
product (3).

By substituting the base period and projected per capita income figures into the
consumption-income relationships in Appendix B, per capita consumptionfigures were
estimated for each State. These per capita consumption estimates were than adjusted
for trends in consumption. Total consumption was estimated by multiplying the per
capita consumption by estimates of population,
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Projection of Production

Because of the large number of commodities covered, simplified procedures were
needed to project factory processing and fresh food production for the 11 Western
States, Production-consumption ratios were selected to meet this need. It was
believed that changes in the ratio reflected, to some extent, the factor of demand-~
related to growth in population and income==~ as well as costs of production and other
factors affecting the comparative advantage in production. These ratios were also
more stable and, therefore, easier to project than actual production figures.

Certain commodities, because of their perishability or bulkiness or because of
institutional barriers to trade, will tend to be produced in the region in which they are
consumed. Bread and pastries and fluid milk and cream are such commodities. The
raw materials for bread and pastries may be produced in other regions, but, because
of the perishability of the finished products, they are manufactured near the center of
consumption, For these commodities, projection of production was simpler because
it more nearly equals consumption,

For the industries which are less market oriented, shifts in location of production
occur because of shifts in comparative advantage among regions. Changes in population,
changes in relative costs, and development of new products are some of the factors
which may change the comparative advantage of the region. 3_(_)_/ These factors have
their effect on production and consumption within a region and thus on the production-
consumption ratio,

An attempt was made to relate the production-consumption ratio to population or
income ratios, such as the ratio of State to Western Region population if the market
was primarily an intraregional market; or Western Region to U.S. populationifit was
primarily a national market. Corresponding ratios of income in place of population
were also tried. Since projections of population and income for the Western Region
and the United States were available, projections ofthese ratios were available, If the
ratios of population or income were related to the production-consumption ratio in the
base period and the related movements seemed logical, then production was projected
on the basis of the relationships,

For production-oriented industries, however, the change in the production-con-
sumption ratios are less closely related to shifts in income or population, Inthese
cases, the production-consumption ratio may move strongly upward or downward for
a few years. But it would not be expected to continue at the same rate. Consequently,
a limit was set on the upward or downward movement of the ratio. This procedure
seems logical since a decrease in the production-consumption ratio is not expected
to continue until production drops to zero. With rapid increases in the production-
consumption ratio, an area would be producing a rapidly increasing percentage of the
consumption of an area whose total consumption might be increasing rapidly due to
growth of population and demand. 31__/ This rapid increase in the production-
consumption ratio also would not be expected to continue. As an additional check on
the consistency and reasonableness of production projections, the change in the

Western Region’s share of U.S. production from 1957-58 to 1980 was estimated for the
commodities covered,

30/ For a discussion of new product developments and processing methods which

may affect the comparative advantage of the WesternRegion in the production of fruits
and vegetables, see Stallings (12),

3_1/ This percentage may be greater than 100 percent,
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With the production-consumption ratios and consumption projected to 1985,
projected production was determined by a multiplication of these two projections.

While shifts in production tend to continue in the same direction for a time, it is
recognized that these trends tend to diminish or level off in time. Various changes or
new developments in technology may come along which may strengthen, extend, or
reverse the direction of a previous trend. Although these changes are, in general,
not predictable and therefore cannot be allowed for in the projections, the possibilities
must be recognized.

Wholesaling

Basic data on wholesaling were obtained from the Census of Business for 1948,
1954, and 1958, For the most part, changes in classification were not large. However,
the definition of wholesale trade in the 1954 and 1958 Censuses differs from than in the
1948 Census by the exclusion of wholesale milk bottling plants. The 1954 Census
revised U.S. data for 1948 to exclude the wholesale milk bottling plants. Since similar
revised data for 1948 were unavailable for the Western Region, ratios of wholesale
trade data for the United States before and after revision were used to adjust 1948
data to a basis comparable with 1954 for the Western Region, Since fewer data by type
of wholesaler were given in 1958, data by type of wholesaler were combinedfor the
other 2 census years to compare with 1958.

To obtain a measure of physical volume of wholesaling, sales were deflated by U.S.
average wholesale price indexes. Two problems were involved in deflating the sales
data, The first was that price indexes for the United States were used to deflate State
or regional sales data. The second problem was selecting the wholesale price index
appropriate to the type of wholesaling. For this analysis, the wholesale index for
processed foods was used to deflate data relating to the wholesaling of grocery,
confectionery, meat, and edible farm products. The wholesale index farm products
was used to deflate sales data for farm products, raw materials.

Sales, employment, and payroll data for retailing were obtained from the 1948,
1954, and 1958 Censuses of Business. Sales for the Mountain States were deflated by
a weighted index of retail food prices in Los Angeles, San Francisco, Portland, and
Seattle, Sales for California were deflated by a weighted index of retail food prices
in Los Angeles and San Francisco, and Washington-Oregon by a weighted index of
retail food prices in Portland and Seattle.

APPENDIX B: CONSUMPTION-INCOME RELATIONS AND
METHODS OF DERIVATION 32_2_/

Estimates and projections of foodconsumption used in this report are based
principally on the consumption-income relations shown in appendix tables 1 and 2.
For some of the commodities, adjustments also were made to allow for expected
changes in the trend of consumption.

32/ The material in this Jappendi"x was developed by William H. Waldorf, formerly
of ERS.
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The estimated consumption-income relations are for farm-originated food pro-
ducts consumed by nonfarm households in the West., Attempts to estimate relations
for farm households in the West were not successful. The relations are between
household per capita consumption and household per capita income. This allows in
part for differences inhousehold size; it does not take into account ‘“economies of scale’’
in consumption, Because of limited resources and time, no attempts were made to
make more refined adjustment for household size or other demographic factors,
Judging from findings in other budget studies, failure to adjust for household size
means that the estimated income elasticities may be too high on this account,

The estimated consumption-income relations are based mainly on data from
Household Food Consumption Survey 1955 (13). This report is referred to thereafter
as HFCS. However, some of the income elasticities are based on unpublished data of
the Economic and Statistical Analysis Division (ESAD)ofthe ERS. The estimates have
also been reviewed for their ‘‘reasonableness’ by ERS commodity specialists,

Consumption-income relations were first estimated for the United States as a
whole. These and the per capita consumption and per capita income derived from the
HFCS study for the West were used to estimate the relations shown in appendix table
1. Specifically, the income=consumption relations were estimated as follows:

(1) Household consumption and income data given in the HFCS for the United
States and for the West were first put on a per capita basis,

(2) Using data for the United States as a whole, consumption-income relations were
fitted to 5 different equations in order to discover the ‘‘best’’ form. These 5
forms include the simple hypothesis of a constant income elasticity as well
as hypotheses describing different ‘‘laws’’ of change of the income elasticity
over the range of incomes. The 5 forms used were:

(a) y= a +bx

(b) Logy =loga+blogx
(c) Logy =a + bx

(d) y=a+blogx

(e) vy a - b/x

In general, equation (b) assuming a constant income elasticity yielded the
best results (highest r’s). In some instances where (b) was not the best but
still statistically significant (and usually not significantly poorer than the
best), it was also used. This arbitrary decision was based on the desire to
simplify computations. In a few cases, equation (a) yielded the definitely best
results and was used. Where none of the estimated equations showed income
elasticities significantly larger than zero, the mean (¥) was used.

(3) The results of (2) were shown to commodity specialists in ERS for review and
suggestions. Where better estimates of the income elasticities were available,
they were used. The results were also compared with those reported in other
studies.

wu

(4) The *‘final”’ estimated income-consumption relations for the United States
together with per capita consumption and per capita income figures derived
from the HFCS study for the West were used to estimate the relations for the
West shown in the table.
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Appendix table 1.--Consumption-income relations: Nonfarm households in the West 1/

Commodity f Unit

‘Log Y=a+b log X:

Y =a + bX : ‘p i
. Mean . Per capita

— ~ consumption

a b a f b f v X/Y i Y f in West 2/
Meat, poultry: : :
Beef ...............00000r Lb. @ -2.138 0.726 1.571
Veal ...viiiniieenennnaanss Lb : =2.559 .448 .076
Pork sovevvvinnnrennnnans Lb : 0.976 .976
Lamb, mutton ............: Lb. -1.516 .195 .129
Variety meats and game ..: Lb. .147 .147
Luncheon meats .......... ¢ Lb. .368 .368
Poultry: : :
Chicken ..........cc0.0 Lb. @ -1.541 .392 524
Turkey ................: Lb. : =2.725 .451 .053
EgES veverrerenrnrnnnnnnanat Doz -.344 .043 .621
Sugar, sweets:
SUBAY viiiiiiiiiiiiiinaent Lb .265 -.129 .709
SITUPS et nnannat Lb -.060 -.270 .118
Homey .o.oveviennnnnnneanns Lb .024 .024
Jellies, jams ......oeuven Lb .168 .168
Potatoes: :
Fresh, white ............: Lb. : 1.479 1.479
Frozen .............c...0 Lb. @ -4.394 .799 .015
Canned, dehydrated ......: Lb. : -2.616 .310 .024
Potato chips and sticks .: Lb. : -3.903 .772 .038
Fresh vegetables:
Dark green and deep :
yellow ...evvveveevenanat Lb. ~-.469 .025 .409
Other green .............: Lb. -.064 .020 1.000
Tomatoes ....eeeevesassaat Lb. ~-.592 .040 .344
Other ........ceeveaeaaaat Lb. -.969 147 .318
Fresh fruits: :
Citrus .e.vvueseeevensssat Lb. ~-.848 .296 1.271
Other than citrus .......: Lb. ~.248 .153 1.750
Apples ......oeeveves.t Lb. 0.249 0.000090 0.3727 .397
Frozen fruits and
vegetables: :
Fruits .....cvevvvenneee.: Lb. -3.468 .586 .026
Vegetables, other than :

POtatoes .iveiverennenens ¢ Lb. : -3.065 .732 .194
Beans, lima ...........: Lb. : -3.288 .446 .014
Beans, snap, wax ......: Lb. : -4.092 .751 .021
Broccoli ....viveeaveaat Lb. ¢ -4.268 .785 .018
Peas ....evveeevennnaaat Lb. @ -4.291 .959 .062
Spinach ........ ... Lb. @ =3.930 .701 .021
COYM +vvvennennnnaanaast Lb. t =2.559 .075

Canned fruits and
vegetables:
Fruits excluding baby :

and junior foods .......: Lb. : -1.459 .370 .538
Apples, applesauce ....: Lb. : -2.334 .350 .062
Apricots ...iiieiiannnn : Lb. : -2.686 .383 .035
Berries ......ee.eeee..: Lb. o =3.317 465 .015
Cherries .....cccvvunnn : Lb. .010 .000003 .3333 .015
Peaches ...........e...: Lb. @ -1.841 .322 .156
Pears «...ceeeeeeeesaeat Lb. 1 =2,436 .389 .065
Plums, prunes ......... : Lb. : -7.829 .021 .021
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Appendix table 1.--Consumption-income relations: Nonfarm households in the West 1/--Continued

: ‘Log Y=a+b log X . Y =a + bX * Per capita
. : . : - Mean : .
Commodity © Unit - oo . ¥ . consumption
: a | b a b TbX/N in West 2/
Canned fruits and
vegetables:--Continued
Vegetables excluding
baby and junior foods: :
AsSparagus .............t Lb. 1 -3.412 0.583 0.029
Beans, snap, wax ...... : Lb. : -1.436 .212 .176
Beets ...evvveeaeaeaaaat Lb. 1 =3.033 .539 .050
COrN ..oveveenennenenasst Lb. @ .129 .129
Peas, green ...........: Lb. : 0.081 0.000031 0.1480 .132
Tomatoes ...eeeeveeseass Lb. .096 .000006099 .0943 .106
Fruit and vegetable
juices:
Canned citrus: : :
0range .......ee0ees...t Lb. : =1.484 .194 .138
Grapefruit ............ : Lb. : .079 .079
Canned fruit other : :
than citrus ............: Lb. : -1.853 .357 .197
Canned tomato and : :
other vegetables .......: Lb. : -2.147 456 .209
Frozen concentrated; : :
0range .....e.oeese0000.: Lb. : =3.136 .672 .106
Dried fruits and
vegetables: : H
Dried fruit .............: Lb. .054 .000010 .2394 .071
Dry vegetables ..........: Lb. : 1.660 =-.793 .129
Miscellaneous foods:
Nuts:@ : :
Other than peanuts ....: Lb. : -3.738 .670 .026
Catsup, chili sauce, etc.: Lb. : -1.844 .317 .150

Pickles, olives, relishes: Lb. : -1.812 .299 141

1/ Both consumption and income are on a per capita basis and are not corrected for the effect of
“economies of scale.'" Regressions are based on weekly consumption data.

The form used is not always the one with the highest coefficient of correlation (r). Forms
which have a higher r than the one used are noted in an auxiliary table.

2/ Based on data from Household Food Consumption Survey 1955, (13, Rpt. 5). Per capita income
for households included in this survey of the West was $1,639 in 1955.

Y = Weekly per capita consumption.
X = Annual per capita income.
Appendix table 2.--Expenditures-income relations for bakery products: Nonfarm
households in the West
. : R Per capita
Commodity : Relation consumption
Bread, rolls, cakes and pies .......... 3 Log ¥ = -1.055 + .203 Log X 0.396
Crackers «...... Ceeeaee e ..........f log Y = -2.205 + .24k Log X .038
Y = Weekly per capita expenditure in dollars.
X = Annual per capita income.
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Appendix table 3.--Population of the 11 Western States, 1947-62 and projections by 5-year projections 1965-85 ;/

Year | Arizona . California . Colorado . Idaho . Montana , Nevada ; New Mexico , Oregon , Utah | Washington . Wyoming | gzzgzin
: Thous. Thous . Thous . Thous. Thous. Thous . Thous . Thous. Thous. Thous. Thous. Thous .
1947 ..; 652 9,912 1,236 522 530 1o 582 1,364 636 2,225 256 18,064
1948 ..: 690 10,064 1,263 551 542 156 604 1,405 653 2,255 269 18,452
949 .. Tk 10,337 1,295 570 569 157 Gl 1,431 671 2,29k 277 18,959
1950 ..: 756 10,674 1,337 592 598 162 687 1,532 696 2,386 292 19,712
1951 ..: 186 11,159 1,328 587 593 169 25 1,56k 710 2,431 293 20,345
1952 ..: 843 11,785 1,378 582 o297 181 T 1,595 130 2,459 297 21,194
1953 ..: 895 12,305 1,454 589 608 196 115 1,623 49 2,485 295 21,974
195L ..; 932 12,738 1,520 589 613 215 78k 1,652 762 2,539 300 22,64k
1955 ..: 963 13,156 1,583 604 622 240 808 1,690 798 2,630 315 23,409
1956 «.: 1,021 13,72k 1,655 619 646 250 823 1,726 823 2,689 321 24,297
1957 ..: 1,113 14,235 1,693 639 662 257 810 1,735 838 2,7k%0 323 25,105
1958 ..: 1,180 L1h, 7hh 1,690 645 664 266 9oL 1,735 855 2,783 322 25,788
1959 ..: 1,254 15,334 1,727 658 667 279 928 1,756 877 2,823 325 26,628
1960 ..: 1,325 15,855 1,769 671 680 291 958 1,781 901 2,868 332 27,431
1961 ..: 1,426 16,41h 1,841 686 699 317 986 1,777 9ko 2,950 339 28,375
1962 ..: 1,486 17,029 1,893 100 697 350 997 1,807 958 3,010 332 29,259
1965 ..: 1,465 17,557 1,955 T35 51 330 1,043 1,995 1,010 3,176 359 30,376
1970 «.: 1,649 19,601 2,179 810 837 382 1,1kk 2,249 1,146 3,535 391 33,923
1975 ..: 1,914 22,327 2,429 891 920 L1 1,307 2,502 1,296 3,944 430 38,401
1980 ..: 2,222 25,433 2,709 981 1,012 508 1,493 2,783 1,466 L,Lo1 LT3 43,481
1985 ..: 2,580 28,971 3,021 1,080 1,113 585 1,705 3,056 1,658 4,911 520 49,200

;/ Population data for the years 1947-62 are from U.S. Bureau of the Census, Current Population Reports, Series P-25. All

estimates are as of July l.

Population projections are the same as those used by the Bonneville Power Administration in a study of future power needs of
the Pacific Northwest. The sources of data and methods of derivation are as follows: Projection of population for 1970 and 1980
were from Population Projections (16), Series II (1955-57 fertility level remains constant), Assumption 2 (average annual inter-
state migration equal to one-half That of 1940-58) projections are used. Each State's rate of population growth from 1960 to
1970 and from 1970 to 1980 are used to derive 1965 and 1975 population, respectively. Each State's rate of population growth from
1970 to 1980 is extended 5 years to derive 1985 population.

Since this report was completed, the Bureau of the Census has published new alternative series of projections of State popu-
lations in Current Population Reports, Series P-25, Number 301, February 1965. Population projections from Series II-B (moderate
decline in fertility from present levels; convergence of State gross migration rates during projection period) are shown below:

Area 1970 1975 1980 1985

—_— Thous. Thous. Thous. Thous.
California 21,077 23,962 27,100 30,368
Washington-Oregon 5,227 5,645 6,124 6,639
Mountain States 8,788 9,785 10,884 12,036

Western Region 35,092 39,392 Lk, 108 Lg,0L3
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Appendix table L4.--Average per capita personal income of the 11 Western States in constant
dollars, 1947-61 and 5-year intervals, 1965-85 1/

(1954 dollers)

Year ! Arizona @ California | Colorado . ILdaho @ Montana '@ Nevada ' New Mexico ® Oregon . Utah ' Washington . Wyoming
LT Loiieiiia 1,397 2,035 1,627 1,521 1,771 2,106 1,201 1,854 1,432 1,829 1,809
1948 L...ieell 1,k05 1,982 1,577 1,Lko 1,805 1,979 1,216 1,810 1,379 1,800 1,758
949 eeeeiens: 1,l13 1,956 1,572 1,406 1,578 1,995 1,263 1,768 1,389 1,796 1,802
1950 vevivaenns 1,461 2,077 1,629 1,443 1,805 2,186 1,311 1,783  1,hk6 1,862 1,831
1951 tuiveann ver 1,626 2,125 1,792 1,506 1,845 2,27k 1,344 1,816 1,519 1,877 1,962
1952 ceens eeee: 1,673 2,152 1,811 1,591 1,805 2,391 1,360 1,845 1,520 1,928 1,848
1953 eiernnnan : 1,610 2,165 1,71k 1,499 1,798 2,357 1,361 1,808 1,526 1,965 1,854
1954 L........: 1,60k 2,154 1,673 1,494 1,747 2,363 1,388 1,767 1,500 1,952 1,790
1955 tiioene..: 1,700 2,302 1,762 1,521 1,866 2,430 1,437 1,853 1,559 1,977 1,81L
1956 ciiiinann . 1,787 2,385 1,821 1,628 1,872 2,381 1,503 1,932 1,619 2,007 1,883
1957 vevennnn, : 1,715 2,376 1,889 1,594 1,837 2,387 1,529 1,852 1,655 2,011 1,911
1958 tiviiennn s 1,717 2,318 1,932 1,598 1,853 2,377 1,584 1,894 1,624 1,985 1,965
1959 tivieeeea: 1,748 2,410 1,973 1,621 1,800 2,459 1,645 1,992 1,681 2,053 2,003
1960 viveennns : 1,789 2,42 2,028 1,568 1,781 2,480 1,605 1,996 1,697 2,064 2,029
1961 veveenea.: 1,789 2,442 2,054 1,587 1,683 2,520 1,57k 1,973 1,720 2,087 1,904
1965 ¢ivieeiaa: 2,020 2,693 2,248 1,680 1,852 2,868 1,819 2,124 1,893 2,253 2,071
1970 vuvvennns : 2,291 3,022 2,561 1,752 1,881 3,240 2,096 2,262 2,127 2,410 2,223
1975 vevennnns : 2,532 3,304 2,843 1,816 1,900 3,567 2,352 2,395 2,329 2,562 2,324
1980 civeenrea: 2,798 3,613 3,156 1,870 1,906 3,927 2,640 2,519 2,550 2,707 2,430

1985 veienenaa: 3,100 3,960 3,512 1,922 1,908 4,334 2,970 2,6k 2,799 2,854 2,547

;/ Per capita personal incomes in current dollars from 1947-61 were obtained from Personal Income by States Since 1929 (17) and
Survey of Current Business (;éD. For a description of the price indexes used to derive per capita income in 1954 dollars and the
method used to project the income, see Appendix A.



